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CHAPTER I. 
INTRODUCTION 
Blind children are children first; the condition of 
blindness is a secondary, superimposed characteristic. Blind 
children possess a healthy, normal interest in the world 
about them, as do sighted children. Nature arouses their 
curiosity and the study of nature can be of great interest 
and enjoyment. Nature study materials, therefore, must be 
adapted to meet the special needs of the blind child, so as 
to develop his interest and to arouse in him the same 
enthusiasm for nature study as is experienced among those 
with full sight. 
Purpose 
The purpose of this thesis is to develop a field book 
of seashore life for independent usage by teenage blind 
students. 
Justification 
The development of an educational field book in a spe-
ll cific area of nature study, to compliment the school year 
program, can assist in making a continuity in the educational 
I 
I 
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process of the blind child. The field book by nature of its 
topic, seashore life, would be used during the summer months 
when specific educational facilities are not available to 
the child. Nature study, of all the areas of academic 
activity, is of singular value to the blind student in that 
it is capable of keeping his education from being entirely 
secondhand. 1 
Secondly, the use of this field book can develop within 
the student an awareness and appreciation of the beauty and 
orderliness of nature. "It is from the great storehouse of 
nature that the blind shall always draw the largest number of 
beautiful objects and also the deepest wonder." 2 Further, 
"of all nature forms, none are more wonderful to see and feel 
than the shells of the sea."3 
Thirdly, the use of the field book can develop within 
the student skills of observation and scientific acuteness. 
''The blind make observations on going forth into nature; 
these observations go on silently and imperceptibly so that 
those beholding the bl.ind traveller often suspect complete 
want of interest where the mind is working to its ' utmost, and 1 
only later, from remarks seemingly insignificant , the exact-
ness of the country travelled over and the correctness of the 1 
image constructed, becomes apparent. 114 "Judiously guided 
1. Read, Gladys, 11Nature Study for Blind Students", 
Unpubl.ished paper• Perkins Blindiana Library, 193], p.2 
2. Eaton, Allen H., Beauty !2£ ~ Si5hted ~~Blind, 
St. Martin 1 s Press, New York, 1959, p.152 
3. Ibid. p.159 
-
4. Mell, Alexander, ''Uber den Contact der Blinden Kindes 
p.2 
mit der Natur", trans. "The Blind Ohild in Contact with 
Naturen from Chapter 3, -Thal.i keitsbericht des K.K. Bl.inden-
cZ:-ieprmes--ins-t_Ltut--::in ~~!4- _ _ ~==-=-==-=-======tF===== 
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comparison of objects by the blind brings increased sharpness 
of perception and excellent discipline of the mind."5 There 
is less danger of stereotyped perception in nature study where 
objects are handled to find differences and not just similar-
ities.6 
Fourthly, with the use of this field book, written 
specifically for use by blind students without necessitating 
the assistance of an instructor, a sense of independent 
achievement and accomplishment can develop within the student. 
A blind child needs to have the opportunity to achieve 
independently in as many areas as possible. His blindness 
blocks many avenues of independent expression usually found 
in the high school student. 
It was noted in 1894 by Alexander Mell that "even without 
the guidance of teachers, the blind make observations from 
nature. 117 More recently in 1949, Janet Nicklesburg remarked 
. 
of blind campers in California, "they want to make their own 
discoveries; to find their own w~y about." 8 This field book 
is written to give the student of nature the opportunity to 
do that which he has shown an ability and a desire to do for 
over fifty years. 
5· Ibid. p.11 
-
6. Ibid. p.9 
-
7· Ibid. p.12 
-
8. Nicklesburg, the Blind 6an See Nature", 
_ _Cam 
Lastly, this field book can assist in making the 
adjustment to a new summer environment for those teenage 
blind students regularly in residence at an academic institu-
tion. 
Scope 
The field book described in this thesis is limited to 
the seashore life of the North Atlantic Coast, covering the 
territory from Nova Scotia to Cape Hatteras. The contents of 
the field book include the topics of basic field skills as 
adapted for the blind, the tides of the ocean, ecological 
areas, seashore plant life, animals of the sea, and sea 
shells. 
The field book is intended for independent usage by 
II teenage blind students of high school level without 
necessitating the assistance of an instructor. 
p.4 
CHAPTER II. 
REVIEW OF LITERATURE 
Before developing a field book on seashore life and 
phenomena for use by blind students, there are four specific 
areas which must be examined for criteria. 
First, remembering that the blind child possesses a 
I, normal, healthy interest in the world a~~nnd him, it is 
necessary to ask what opportunities are available to the 
sighted child in the area of seashore life to satisfy his 
normal interest and curiosity. 
I 
The opportunities are many and vari~d. The North Atlantic 
Coast offers many summer, salt water camps with special 
concentration on seashore activities. These activities include, 
in addition of boating and swimming, programs in marine life 
study. The camps dot the coast from Maine to the Carolinas, 
1 with a heavy concentration in the Cape Cod region of 
Massachusetts. The camps range from small private camps 
and large Scout sponsored programs to camps serving the needy 
1 boys and girls of large metropolitan areas. 
If the sighted child wishes to read books pertaining to 
marine life, there are a multitude of books available to him. 
From one source alone, the American Library Association ~ 
Selection~~~ School Readers, he will find twelve 
p.5 
titles specifically on seashore life. 
For the sighted child wishing a field book to assist his 
' independent exploration of the shore, books, such as L. A. 
Hausman's Beginner's Guide 1£ ~ Shore ~' are available. 
For the child whose interest is caught primarily by sea 
shells, there are a number of illustrated guides to shell 
1 
identification. A. H. Verrill's Shell Collector's Handbook 
I 
11 is one of the older and better books of this type. These 
guides, ranging from inexpensive paperback editions to 
elaborate, illustrated volumes, can satisfy his curiosity 
with descriptions and illustrations in these print books. 
Thus, the sighted child, whose interest is enriched and 
stimulated by vision itself, has additional opportunities for 
further development. 
The second area to be examined is, by comparison, that 
, of the opportunities available to the blind child to enrich 
his appreciation of seashore life. 
The contrast is vivid. Of the few summer camps provided 
for blind children, there is but one which is located relative-
' ly near the shore. Camp Lighthouse in Waretown, New Jersey 
is maintained by the New Jersey State Commission for the Blind 
and serves the children of that state only. 2 
2. Directo{! of Agencies Servini Blind Persons in the 
United Sta es-and Canada, 11th d., American Foundation 
for the Biind,-rllc., New York, 1959, p.63 
p.6 
If the blind child wishes to read a book with marine 
subject matter, he has a choice of three titles. In braille, 
he may read Rachel Carson's Under the~ ~.3 
If he has a talking book machine, he may read The Sea 
--
Around Q! by Rachel Carson or ~ Silent ~ by Jacques Yves 
Cousteau on a talking book. 4 
Field books and guide books are not available to the 
blind child in his own media. 
In one special class for the blind, in the Medford, 
Massachusetts School system, an attempt to teach marine life 
in the classroom situation has been undertaken. 5 
Thus, the blind child has little opportunity to explore 
to any degree of satisfaction the relatively unknown world of 
the seashore. One specific area of nature study is closed 
to him. 
It is necessary, now to examine more thoroughly the 
opportunities offered the blind child in the larger area of 
nature study itself, in all phases. 
The first facility examined is the summer camp and the 
3. Catalog ~ Braille Press Books Provided ~ ~ Library 
~ Congress, United States Government Printing House, 
Washington D.C., 1950, p.12 
4. Catalog 2! Talking Books !2£ ~ Blind, United States 
Government Printing Office, Washington D.C., 1954, p.9 
5. Ackerman, John, "Sea Life for the Blind", Yankee 
Magazine, February 1960, pp.30-34 
programs offered by them in nature study. There are relative-
ly few camps for the blind and only a small percentage of 
these are for the blind exclusively. 6 
One of the most extensive programs is offered by Camp 
Bloomfield in Zuma Beach, California, supported by the 
Foundation for the Junior Blind, serving youngsters from 6 to 
21 years of age. Hereu the childre·n's knowledge of animals 
and of nature was greatly enhanced by our program of making 
animals accessible to them, and with increases knowledge of 
the world outside their little circle of darkness comes 
increased self-confidence, which is perhaps the most valuable 
thing we can give them."? 
A larger program than this is the Summer Camp for the 
Blind in Spring Valley, New York, sponsored by the Department 
of Public Instruction of the Ameri.can Museum of · Natural 
History. Here during July and August, eight hundred blind 
persons have access to ten acres of lawn and shrubs and forty 
acres of natural woodlands. Nature study is taught in the 
formal grounds, along the nature trail, and in a nature study 
museum. This, however, is an adult program.8 
6. Lende, Helga, Directory £! Activities ~ ~ Blind in 
the United States and Canada, 10th Ed., American Foundation 
~the Blind, Inc::-New York, 1954, p.116 
r -7. Woodson, Weldon D., 11Animals for the Sightless", Nature 
Magazine,August-September 1959, Vol.52, No.7, p.371 
"A Summer Program for the Blind", 
--~~--Museum£! Natural History, Summer 1958, 
p.8 
~==~========~~========~~==~=======9~ p.g 
Another area in which the blind receive incentive in 
nature study has been the special facilities offered at city 
zoos. The Baltimore Zoo was the first to post braille signs 
for the blind visitors to read. This was done "because the 
blind people want to help themselves". 9 Children from the 
New York Institute are taken to the zoo as a part of the 
regular school program.10 
Museums of natural history and science museums are also 
used in conjunction with the school program to help enrich 
the child's understanding of nature, as would be done with 
the sighted child. 
After the release of the Oornel.l University Bird Call 
Recordings, a program sponsored by the American Foundation 
, for the Blind, considerable emphasis on ornithology developed 
among the blind. Incorporated with the school nature study 
program and museum facilities, these recordings opened a new 
field of nature study for the blind child. 11 
In the general area of nature study, there is a widely 
varied selection of t mpics available to the blind reader in 
9. Thompson, Raymond, "Baltimore Zoo at their Finger Tips", 
~Sunday~ Magazine, October 17, 1954, Baltimore, Md •. p.16 
10. Wolters, Dick, "Blind Children Visit Zoo", Science 
Illustrated, April 1948, p.39 
11 • Teale, Edwin Way, •'Birding by Ear 11 , Audubon Magazine, 
November-December 1948• P. 351 
braille or in talking book publications. The number of titles 
The remaining source of nature study opportunity offered 
to the blind child is the course in nature study in the school 
curriculum. These are the most varied in content, quality, 
and degree of coverage. The program follows, however, three 
main criteria whmUih are t o offer opportunities for indiV'idual 
observation of living things in their natural environment, 
to stimulate the interpretation of what is seen, and to inspire 
greater appreciation of all the outdoor has to offer. 14 
These criteria were determined in an experimental study 
conducted at Perkins School for the Blind, in answer to a 
request from the Coordinating Council on Nature Study of the 
American Foundation for the Blind, in connection with the 
development of a Girl Scout Nature Study Program for use with 
blind Scouts. This then, points out another organization 
providing nature study guidance to the blind child. 
12. Catalog of Braille Press Books Providird ]?z the Li brarz 
~ Congress,-united States Printing Office, Washington D:0., 
1959, p.20 
13. Catalog~ Talking Books 12I ~Blind, United States 
Government Printing Office, Washington, D.C., 1958, p.12 
14. Sheldon, Dorothy Dean, 11 The Blind Child in the World 
of Nature 11 , Educational Publications Series II, No. 3, 
p.1 0 
====~===:Mn'e~4,-oan e' W.\liaa~~en'- "~-~he iB*'n~.....--N"e - -p;~, =lo~~=P~!====#===== 
The last phase of the literature examined is a cross-
sectional survey of all the previous literature with emphasis 
upon the techniques and methodology used to meet the special 
needs of the visually handicapped child. 
In all instances, it is reported that more stimulation 
must be offered to the blind child to develop his natural 
interest in the world about him. 15, 16 Yet the literature 
reveals a paucity of stimulii; limited reading material, few 
summer camp programs, recordings in one field, Scout programs, 
and school nature study curricula, most of which are available 
to the sighted child in a less limited degree. 
It is re·peatedly emphasised that all the available senses 
of the visually handicapped be utilized to make the natural 
world meaningful, to establish an appreciation of the beauty 
of nature, and to develop skills of observation. 17 Yet, the 
same literature offers little technique other than tactual 
examination or auditory reception. 
It is stressed, primarily, that the blind desire 
' independence in their examination and study of nature and to 
meet this desire, no technique has yet be devised. 18 Only 
the individual ingenuity of the blind person himself is 
reported. 
15. Thompson, Raymond, ~· .2ll• p.16 
16. Woodson, Weldon, ~· cit. p.372 
-
17. Eaton, Allen H.' .2.:2. cit. p.118 
-
18. Nickles burg, Janet, .2Jl•....2ll• p.14 
p.11 
CHAPTER III. 
PROCEDURE 
Development ~ Criteria 
The development of this field book of seashore life for 
independent usage by high school blind students was begun with 
a review of the literature pertaining to the study of seashore 
llife at the high school level to determine the methodology to 
be used. 
A comparative study of the available facilities and 
1literature presently offered to the seeing child and the blind 
child was made. This comparison revealed that little has been 
! provided for the blind child to stimulate his interest in, and 
to facilitate his study of, seashore life. It was decided that 
I 
1
a field book of seashore life, written speci fically for the 
blind child, could best meet his needs. 
Next, the literature pertaining to the general area of 
nature study for the blind of all ages was made, to point out 
the methodology which could best meet the special needs of the 
blind child in his exploration of nature. From this literature • 
one concludes that the blind child could develop skills of 
' observation and 
It is suggested 
II 
scientific acuteness with proper stimulation. 1 
that the blind child easily develops an 
1. Mell, Alexander,~· £11• p.4 
p • . 12 
appreciation of the beauty and orderliness of nature when 
sensory methods, other than visual, are brought to his atten-
2 tion. It is also stated that the blind child has long 
expressed a desire and an ability to explore nature independent-
ly.3 From these three points, the general methodology to be 
created within the field book was drawn. 
The second step in the development of this field book was 
the presentation of a brief questionnaire to fifty two blind 
students in residence at Perkins School for the Blind, Watertown, 
Massachusetts. These students were all of high school level, 
enrolled in courses in the science department. They were 
! asked to respond to the following questions. 
1. Have you ever been to the seashore? If so, how often? 
2. List all of the plants and animals found at the 
seashore which you are now able to identify. 
3. Oan you explain the phenomenon of the tides? If so, 
do lio. 
4. List all the plants and animals or phenomenon of the 
seashore which you have been introduced to in your 
reading that you would be interested to learn more 
about. 
The responses from this questionnaire revealed that of 
2. Eaton, Allen H., ~· ~· p152 
3. Mell, Alexander, ~· ~· p.12 
p.13 
I 
this sampling forty seven had been to the shore at least once 
and that thirty eight had spent an entire vacation at the 
shore at least once. These responses indicated that some 
residential school students are required to make an adjustment 
to a seashore environment. 
The responses to questions two and three revealed a 
great need for further information in this area. Response 
to question number four revealed an enthusiasmic interest in 
seashore study. 
A third area of resource used in the creation of this 
field book and the development of methodology was actual usage 
by twenty six students in biology classes at Perkins School 
for the Blind. As materials were developed, their effective-
ness and value were tested by the students. Accurate tactual 
descriptions were taken from the suggestions of the blind 
l1 students. 
Criteria 
Thus, this field book covering the topics of basic field 
skills as adap$ed for the blind, the tides of the ocean, 
ecological areas, seashore plant life, animals of the sea, 
and sea shells was developed with the following criteria in 
mind: 
1) to provide a field book of educational value, written 
specifically for the blind child at the high school 
level to compliment the school year program. 
2) to provide a field book which can help to develop 
p.14 
within the student an appreciation of the beauty and 
orderliness of nature by appealing to the senses which 
he can use. 
3) to provide a field book which han help to develop 
within the student skills of observation and scientific 
acuteness by proper stimulation and guidance. 
4) to provide a field book which can help to establish 
within the student a sense of independent achievement 
by presenting field methods adapted for the blind. 
5) to provide a field book which can assist in making the 
adjustment to a new summer environment for those teenage 
blind students regularly in res i dence at an academic 
institution by arousing his enthusiasm to explore this 
environment. 
This field book, An Invitation to the Seashore, presented 
I here in print, is intended for braille publication for use 
'I I ~ 
by blind students. 
The entire field book will appear in six braille volumes. 
The first volume, containing introductory material, Chapters 
1-4, will be printed on standard braille paper. Volumes II-
VI will be printed on durable plastic and may be used by the 
1/ student in the field. Each of these plastic volumes will 
II contain one chapter dealing with a specific ecological area. 
I, 
II 
I• 
p.15 
p.16 
CHAPTER IV. 
RESULTS 
AN INVITATION TO THE SEASHORE 
A FIELD BOOK OF SEASHORE LIFE FOR BLIND STUDENTS OF NATURE 
Jane Fay Thompson 
'I 
p.17 
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Chapter 1. A Special Invitation 
What is the seashore? According to any standard 
dictionary, it is simply the shore or border of land adjacent 
to the sea or ocean. According to the law, the seashore is 
all the ground between the ordinary high-water and low-water 
marks. To the poet, it is "the call of .the running tide •••• 
and the flung spray and the blown spume,. and the seagulls 
cryingu.l To the artist, it is a living thing to be captured 
in all its tumult or picturesque quietude in a wash of color 
pigments on a canvas. To the vacationer, the seashore is a 
world apart from the world where it is quite correct to 
wiggle one's toes in the sand and to spend hours lying idly 
in the warm sun. 
But what is the seashore to you and to me, as an 
interested observer, a curious investigator •••• a student of 
nature? It is a world apart from the world, a saline 
-
microe osm. It 1! a living thing, teeming with myriads of 
animals and plants, far smaller in size, but far greater in 
number than man • . · It 1! a realm of beauty and intricacy, 
shouting out to the listening ear, the limitless structure 
and organization of life. It is an area definitive in 
-
.1 topography, yet woven as a fine tapestry, so that only by II 
1. From John Mansfield's Sea Fever 
-
I~ 
p.18 
careful investigation can the threads of ecology be seen. 
This book is my special invitation to you; an invitation 
to see a minute, yet unbelievably vast, fragment of life. 
This is your invitation to the seashore as a student of 
nature. 
p.19 
Chapter 2. The Investigator and His Equipment 
Once you have decided to become an investigator of sea-
shore life, there is little equipment which you will need 
other than an intense curiosity and a willingness to observe 
and learn from your observations. 
Any other equipment you might need is secondary and easy 
to procure. You should have a large serving spoon, a blunt 
edged knife, and a garden trowel. These are for scraping, 
prying, or digging. Many plant forms while living are adhered 
to rocks and must be scraped free. Many animal forms are 
sessile and live on rocks so firmly that they must be pryed 
free to observe their whole structure. Digging is necessary 
to find burrowing forms in the soft sand or muddy areas. 
You should have a small pail; a ehild 1 s beach pail will 
suffice. It should be large enough to hold about a quart of 
sea water, yet not so large that it becomes cumbersome. You 
will find it convenient to take specimen from certain areas 
for comparison and further observation or to collect specimen 
when the tide is changing and you haven't time to look at 
II everything while it is exposed. 
I I You ·sbauld have an old pair of sneakers which you are 
11 quite willing to get wet, sandy, or muddy. If you try to 
I 
1
1 become a barefooted investigator, you will surely cut your 
feet on barnacles or dried windrows or burn them when the 
p.20 
sand is extremely hot. For chilly days or days spent in-
vestigating salt marshes, you should wear an old sweatshirt, 
which once again, you wouldn't mind getting muddy or wet. 
your final need is suntan lotion, for once you start 
investigating, your curiosity and interest will make long 
hours in the sun seem to fly byl 
This is all the equipment you will need, plus your book. 
You will note that although this volume is printed on paper 
there are five other volumes in plastic. Each of these five 
correspond to five areas of investigation. You will want to 
read before you go to the beach, yet if you wish to take a 
volume with you, you can. The plastic pages will withstand 
the sand and salt water as well as your old sneakers willl 
p.21 
Chapter 3. Ecologi?al Areas of the Seashore 
Ecology is a specific branch of Biology which deals with 
the mutual relationships between organisms and their 
j1 environment. The organisms may be plant or animal. The 
environmental factors are the physical factors of temperature, 
salinity of water, movement of water currents, types of earth 
II surface, 
,, 
etc •• Ecology is sometimes referred to as bionomics. 
We shall be concerned with ecological areas of the sea-
1 shore, for just as you would not expect to find fruit in a 
, meat market o~ get a prescription filled at a hardware store, 
so you would not expect to find certain organisms in an 
environment to which they are not suited. 
At present, you are probably not aware of these various 
areas. The seashore is nothing but a vast openness without 
walls, borders, boundaries, or guideposts to tell you 
specifically where you are. Once the characteristics of these 
areas are known, not only will you find your own orientation , :1 
but also you will have a convenient zone in which to obser ve 
' and study l iving things. 
Because of the fact that you may be reading this book 
somewhere on the coast of northern Maine, on the bayside of 
Cape Ood, or along the southern New Jersey shhre, the areas 
• described can not be specific. They are not a description 
,• 
, solely of the stretch of land in front of your seaside 
p.22 
cottage. Rather they are generalized characteristics which 
describe all three of these places and all the other points 
between. These areas are zoned off in their relation to the 
sea itself. 
There are five such ecological areas. They are the edge 
of the sea, the tidal zone, the beach and sand dunes, the salt 
marshes, and the thickets. Let us now take a closer look at 
the general characteristics of each of these zones. 
I. The Edge of the Sea: This refers to the zone of the 
water's edge when the tide is at its ebb, the low-water mark. 
This is an interesting area for it is a zone of exposure. The 
plants and animals here are adapted to withstand a period of 
They can withstand changes in II exposure out of the water. 
1 
temperature as the sun's rays strike them directly without the 
'I protective reflecting and refracting surface of the water. 
The salinity of the water here flucuates with rainfall and 
evaporation. 
The area may be muddy, coarse sand to .gravel, or studded 
with smooth rocks. It may be a rocky area entirely. 
If the surf is generally heavy the shore may be graded 
steeply or gouged out in steps or shelves. If the surf is 
gentle then the approach to this zone will also be a gentle 
slope. Both of these characteristics refer, of course, to a 
sandy area. If you dig into this sand, you will always find 
water no deeper below the surface than six inches. 
This area is studied during the period of low tide and 
=--=-
p.·23 
I 
organisms found several feet from the margin of the water will 
represent typical species. Organisms in the water up to a 
I depth of 6 11 to 12u are also typical. 
' 
II. The Tidal Zone: The second area extends from the upper 
I limits of the first zone, the edge of th~ sea, to the normal I high tide line. This zone can be marked off by checking the 
time of high tide on a given day and placing a sturdy stake 
jl 
at the upper limit reached by the water. You would then make 
I your investigation from this upper point down to the low tide 
.I 
zone simultaneously with the recession of the tide. In this 
manner you can see what life and remains of life are left in 
1
1 
the zone as the water retreats from it. 
II 
This is also the 
1 safest way to study the zone without fear of the waves coming 
in and catching you unaware. 
It is possible, however, to work up from the edge of the 
, _sea, up through the tidal zone, with the incommng tide. Here 
you can study the organism as it is cast up onto the beach. 
II You must be careful to leave nothing nearer the sea than you 
are, for it will be caught up in the incoming tide. This is 
the quickest way to lose your collecting paill 
In time you will be able to tell the upper limit of the 
tidal zone readily without marking it with a stake by the 
material cast up there and by the telltale dampness of the 
sand. This is in general an area of wrack, shells, forms 
left inadvertently by the waves to die, and scavengers. 
Another interesting feature of the tidal zone is the tide 
p.24 
II pool. Tide pools are small communities of plants and animals 
which live in depressions or basins along rocky shores. When 
, the tide goes out, they are left in these small pools of salt 
water for several hours until the tide comes in once m~re. 
The plants and animals of the tidal pools are adapted to 
withstand this strange exile and seem to flourish. 
!I III. The Beach and Sand Dunes: Up to this time, you had 
'I no doubt considered the beach to be all of the area down to 
I the water's edge. Now you can see that part of this has 
I 
II 
I 
I 
II 
II 
already been called the tidal zone. ·The beach, in terms of 
ecology, is the area from the normal high tide mark up to the 
point reached only by abnormally high tides and storm seas. 
It is the area which no~mally is not covered by the water and 
yet is subject to salt sprays, unprotected from the winds and 
sun, and usually is fl~t. 
1 It may be sandy, pebbly, or simply rough rocky ledges. 
j It is an area sparcely populated by seashore life because 
II of the extreme conditions to which it is exposed. 
11 Inland from the beach itself, above the reach of even the 
1l storm waves, is the region of the sand dunes. This region is 
·:I 
1 composed of san~ that has been blown there by gentle ocean 
I breezes and howling gales. The main characteristics here are 
I dunes and hollows. This zone is found only where the beach 
area has been sandy. 
The vegetation of the s and dunes is sparcest nearest the 
I 
water and gradually thickens as one moves back from the water. 
---= -=- --
--
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Animals in this area are terrestrial forms. 
IV. The Salt Marsh: The salt marshes are soft, wet land 
areas inland from the shore and because of their low wlevation 
salt water is trapped there. The area is fed by small ditches 
and creeks running to the sea. The water does not usually 
change with each tide as the ditches are small and ineffective. 
Thus, the water is brackish and the animal population is 
determined by this feature. Salinity flucuates with rainfall 
and incoming salt water. The soil is not suitable to vegeta-
tion which can not adapt to salt. Therefore, vegetation is 
limited to grasses and reeds. Usually marshes are muddy from 
vegetative decay and produce an offensive odor. 
v. The Thicket: Moving still further inland you will 
be able to note that vegetation is no longer herbaceous or 
nonwoody. This point marks the beginning of the thicket or 
woodland. The vegetation is dominated by woody plants, 
although still low at its seaward edge, the height of the 
thicket increases as one moves inland. The soil here is still 
sandy and most of the vegetation is scrubby and short from 
the influence of salt air. 
Once you have begun your investigations, these areas 
I will be more meaningful to you. 
,, 
However, the immediate 
II 
I 
problem is how to keep your orientation within any given area. 
The best way to do this is to realize first of all that one 
square yard is just as typical as ten square yards and 
definitely less confusing! 
r 
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vlhen you begin to investigate an area, place a stake 
fir.mly into the ground and to the stake attach a string or 
piece of line about two or three yards long: fishing line 
would be excellent. Tie the other end of the line to your 
own wrist. This probably sounds peculiar, but purposely 
tethering yourself will prove the best way to stay within a 
given area. 
You can also use a system of notations at the base of the 
stake to mark with rocks the direction from which you came, 
just as the Indians used stone markers for trails. Another 
advantage of this method is that if you leave the stakes as 
evidence of where you have been, you will be able to cover 
new and different territory each time. 
The str:l.:ng w:tll not get in your way but will serve as a 
constant reminder that you can't get lostl Then with this 
security tugging and slacking at your wrist you can work in 
a circular area observing the remarkable and fascinating 
world of seashore life. 
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Chapter 4. The Phenomenon of the Tides 
Throughout t he discussion of ecological areas, it was 
-
necessary to make mention of the tides. This is in itself 
an extraordinary phenomenon of the sea. In the past the tides 
have no doubt determined when you would go swimming or travel 
in a tidal river by boat. Now you realize that the tides will 
also determine when you can investigate the edge of the sea 
and the tidal zone. 
It is therefore necessary that you understand vhat is I I meant by the tide, what causes the occurance of the tides, 
II 
I 
,, 
and some of the common t~rminology applied to this phenomenon. 
The word TIDE refers to the alternate rising and falling 
of the surface of the oceans of the earth. Tides are caused 
primarily by the gravitational attraction of the moon. Just 
as the earth's gravity draws all things toward the center of 
the earth, the gravitational attraction of the moon draws 
toward it the water on the side of the earth which faces the 
11 moon. This causes a high tide in the area of the moon 1 s 
influence. 
We know, however, that at the same time there is also a 
, high tide on the opposite side of the earth away from the 
moon. This was explained by Sir Isaac Newton in a theory of 
11 tidal action which is still accepted today. He proved 
mathematically that two negative depressing forces acting in 
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this area cause the same effect as the positive tide-raising 
force on the side of the earth facing toward the moon. This 
may sound very similar to a principle which you learned in 
your math cl ass in school. If you multiply one negative 
number by a second negative number, the resulting number will 
have a positive valueL 
Since the tides follow around the earth in endless 
procession, the tides are constantly changing. We have two 
high tides and two low tides for each lunar or moon day of 
twenty four hours and 52 minutes. Thus, there are intervals 
of 12 hours and 26 minutes between two high tides and between 
two low tides. Or we can say that there are 6 hours and 13 
minutes between a successive high and low tide. There are, 
I however, factors wht ch tend to modify this simple description. 
I The contour of the shore, friction, and the depth of the 
• water are some of these modifying factors. 
You may wonder how high the surface of the ocean is 
raised by the tides. In mid-ocean the tides are estimated to 
rise three to six feet. Along the shore, it may be 5 to 15 
feet. In special instances, it ~ises mush higher as in the 
Bay of Fundy, for example, where the tides rise 60 to 70 feet 
due to coastal configuration. 
In addition to these tides produced by the moon (lunar 
·: tides) there are tides produced by the gravitational attract-
ion of the sun. The sun is so distant that the solar tides 
I 
ll 
not usually significant. When, however, the moon's 
= 
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attraction and the sun's attraction are in the same straight 
line, the forces being additive, unusually high tides are 
caused. These are called spring tides, but they have nothing 
what so ever to do with the season of Spring. These spring 
tides will occur at the time of a new moon and of a full moon 
for it is then that the sun and the moon are in a straight 
line of influence. 
When the sun and the moon pull at approximately a right 
angle to each other, then the smallest high tides result. 
These are the neap tides and occur when the moon is in its 
first and third quarters. 
We refer to the going out of the tide as ebbing and the 
coming in as flooding. When the tide is at its ebb, it is 
just another way of saying it is low tide. Dead low is the 
term meaning the point of lowest tide just before it starts 
to flood again. Conversely, when the tide is at its flood, 
it is high tide. 
The low-water mark, a non-visible mark, is the margin of 
the sea at dead low and the high-water mark is the line of 
debris left by the highest point of invasion of a flood wave. 
The waves of the ouean are caused by the wind, the tidal 
action, and the configuration of the coastline itself. The 
top of the wave is its crest and the low behing the wave is 
called a trough. 
This should be enough terminology to give you an under-
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standing of the tides. Now let's begin our investigation of 
the seashore! 
Ohapter 5. The Edge of the Sea 
The sun is bright and directly overhead. The day is 
so warm you can almost feel the heat swirling up around your 
tanned legs. Yet there is a gentle breeze coming in from 
over the water and overhead fairweather clouds are scudding 
across the blue sky causing patches of shadow now and again 
to relieve the nipping of the sun's rays. 
I From nearby comes the sound of the retreating waves 
· ' lapping softly against the firm, coarse sand. The sand here 
on the beach is do hot it feels good to wiggle your toes deep 
beneath the surface where it is cooler. 
Let's walk down to the edge of the sea to wade in the 
'' cool, sparkling water and discover there together the new 
,, 
, world of life which lies waiting, exposed to us, while the 
il tide is at its ebb. 
At this time, during the dead low of the tide, a new 
ecological area, with plants and animals peculiar to it, is 
revealed to us. These organisms possess in common the ability 
i,·.j to live for a brief time out of the water in a region of 
I exposure and in water of flucuating temperature and salinity. 
One of the first things we notice in approaching the low 
1 tide zone is the firmness of the sand and its configuration. 
Perhaps it is smooth or perhaps patterned with rows of pebbles 
,, 
.1 worn smooth in the churning waves. As you get closer to the 
1 
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water the sand beneath your feet may become rippled, like 
tiny wave crests and troughs embossed in the sand. These 
waves were caused by the moving water as it retreated from 
the sand. 
The next thing we want to look for are rocks or stones 
in this low tide zone. Animals and plants alike seek security 
in the shifting environment of the sea and, thus, much life 
can be found on or near rocks exposed when the salt water 
receeds. If the surf is particularly strong, or if there are 
II no rocks in the low tide zone where you first investigate, 
II it is very likely that you will find no life on the surface 
II at all. 
I If, however, there are rocks and the area is somewhat I protected, you will fregu~ntly be able to find common types 
I of seaweed attached to t he rocks. Seaweeds are marine algae. 
II These are simple plant forms wi thout any true roots, stems, 
II 
I or leaves. They are just masses of cells which take a 
1 particular structure and are identified by this structure 
1 
and grouped according to color. There are blue-green, green, 
II 
brown, and red algae in the sea. 
1 
1. Sea Lettuce--Q!I! lactuca 
II One type of seaweed found abundantly in this area is a 
green alga, Ql!!, better known by its common name of Sea 
Lettuce. Common names are descriptive names given to organisms 
,. and lettuce of the sea does give an indication of the general 
. structure of this seaweed. It is shaped somewhat like an 
I individual leaf of lettuce generall y about si~ inches wide 
I 
I 
I 
I 
I 
and nine or ten inches long. It is extremely thin with a 
slight thickening toward the base or place of attachment. 
~ forms one solid sheet, called a blade, with lobed edges 
which fold over on themselves to give a ruffled appearance. 
This seaweed is a brilliant green in color. When you 
I! touch it you will find that it is extremely smooth; it may 
II even feel slippery. Although it is very thin, Q1!! is rather 
I ~ tough and may stretch before it will actually tear. 
It is made up of two indistinguishable layers of cells 
between which there is an air space, which accounts for the 
I, 
11 fact that fragments of Sea Lettuce will float in the water 
h 
when broken off. However, in normal condition Ulva is 
........... 
attached to rocks, muddy flats, or wharf pilings. Look 
I 
I carefully at the base of the seaweed and you will find what 
II 
is called the holdfast. This is a simple device by which the 
plant attaches itself in a secure position and floats upward 
1 in the water. Now while the water is receeded, you will find II 
I it lying limp. 
Sea Lettuce can withstand a wide range of temperature and 
thus it is found along the entire Atlantic Coast. It can be 
boiled and eaten with lemon juice, spices, or butter. 
2. Cladophora gracilis 
Another green alga which you will likely find on the 
I 
smoother rocks of the low tide ~ne will be Cladophora. This 
is a green alga of the branching filament type, whereas Ulva 
-
was a single sheet. 
This seaweed will appear as a clump of silky to slimy 
filaments. The filaments are usually about three inches long 
and are gathered into tufts. When the rock to which they are 
adhered is under the water they float delicately in the 
·I currents. When the tide has receeded, the tufts slick down 
over the rock like hair to a man's head. Because of the 
slipperiness of this plant, be careful walking over rocks or 
mud flats covered with Cladophora. 
3. Bladder Wrack--Fucus vesiculosus 
So common is this seaweed that it is better known by Fucus 
than by its common name, Bladder Wrack. Fucus is one of the 
1 most widely distributed seaweeds which abounds along cool, 
rocky shores and is often found growing in the same area with 
~· 
Fucus is a branched brown seaweed which is extremely tough 
and flexible. Each of the stipes, that portion of the plant 
which corresponds to the stem, is flattened but has a distinct 
II midrib running though the center. The branching is more or 
less regular following a forked pattern; that is, one strip !I 
II 
, divided into two, each of the two into two again, up to a 
I 
'I length of two feet. Tuward the end of each branch are swell-
11 ings, called bladders, about the size and shape of a bean. If 
II 
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I 
II 
you pinch one of these you will find that it makes a splendid 
11 pop 11 and also that it is filled with gelatin. The bladders 
serve as floats to the plant when it is covered with water. 
The Fucus has a holdfast which is more readily seen than that 
of~· It is branching, roatlike, and very leathery to 
withstand the waves which break over and tug at the plant. 
~~ When you remove Fucus from the rock, by scraping it free, 
1 you will find that the holdfast has sucker-like discs at the 
ends. This seaweed is olive green in color. 
Fucus is less predominant below New York and will not 
be found as abundantly there as along the colder, rocky 
coast of Maine which is blanketed with this seaweed. Be 
1 
Curiously enough Fucus contains a substance used in the 
making of cosemetics and in a medicine used to treat obesityl 
4. Rockweed--Ascophyllum nodosum 
It is necessary when describing Fucus to mention also 
I: Rockweed or Ascophyllum for the two grow together and are 
often confused. 
Generally Rockweed is a larger seaweed. It is more erect 
than Fucus and each of the branched stipes bears flattened 
I 
1! club-sh~ped blades about one inch long. The bladders of 
' 
11 
Ascophyllum are egg shaped, approximately one inch long, and 
I 
appear singly Dather than in groups of two as found on the 
Bl adder Wrack. The most prominant characteristic, however, 
--- -----
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is that these bladders are air-filled. The holdfast is not 
branched, but rather a simple disc. 
5. Eotocarpus viridus 
Ectocarpus is another seaweed found in the low tide zone 
on rocks and wharves. It is a delicate, brown alga, very 
different from tough leathery Fucus and Ascophyllum. 
The stipe, six inches to a foot in length, is very fine 
like a piece of string and is completely covered and encircled 
by tufts of feathery filaments branching out at right angles. 
The plant has a mushy consistancy when it is wet and if you 
pick it from the water and shake it vigorously, water will 
spray from the soft tufts as from a dog's wet fur. 
6. Laver--Porphyra umbilioalis 
Another seaweed of the low tide zone, found on rocks and 
wharf pilings, is Laver or Porphyra. This is a red alga and 
one of the few forms not found in deep water. 
Laver is very similar to Sea Lettuce in structure and is 
often called Red Sea Lettuce because of its deep reddish 
purple color. It too has a satiny smooth texture. The main 
difference in structure is that the holdfast of Laver is in 
the center of the blade, whereas in Q1!! it is located at the 
base. 
Laver is used throughout the world for food: in England 
it is called "laver", 1n Ireland "slack", in Hawaii "limu", 
and in Japan "amori" or'amanori". It is prepared and served 
as Sea Lettuce. 
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7. Grinnellia americana 
Still another sheet-like alga of this zone is the 
Grinnellia, also a red alga. This differs from Laver in that 
it has a more narrow blade with a prominant midrib running 
down the center and the ruffles are less pronounced. It is 
a delicate form about four inches to a foot in length which 
lives not only on roclcs but also on empty shells. 
Since we have thus far only described the seaweeds of the 
low tide zone, let me explain how you can preserve them just 
as you will animals and their shells. 
While in an area abounding with seaweeds, rocky or muddy 
low tide zones or near wharf pilings, scrape the marine algae 
free and drop them into your collecting pail . Later when at 
home, float one plant at a time in a large cake pan until you 
have it nicely spread out and untangled, as it would float in 
its natural environment. Then take a sheet of braille papar 
and slip it under the seaweed in the bottom of the pan. Raise 
the paper slowly allowing the plant to settle onto the paper. 
Then set the paper with the seaweed on it out to dry. The 
natural mucilage within the algae will cause it to adhere to 
the paper and your seaweed will be preserved and suitable for 
a notebook. See how many different types you can get. 
Some of the more bulky weeds will not adhere but they can 
li be preserved in slightly diluted rubbing alcohol. They will 
not be flexible after preserving but do make an interesting 
collection to share with your friends who perhaps have never 
had an opportunity to investigate the seashore first-hand. 
But preserving is a job for r~any days, so let 1 s see now 
what types of animals we can expect to find at the edge of 
the sea. 
One of the most prominant animals of this zone was once 
described by the American naturalist, Alexander Agassiz, as 
"nothing more than a little shrimplike creature, standing on 
its head inside a limestone house kicking its food into its 
'' mouth with its feet." The animal lle was describing is the 
barnacle. 
The barnacle is related to the shrimp ani also to the 
j lobster and the crab, yet it looks nothing like these other 
~~ members of the Arthropod group. Its body is enclosed, upside 
11 down, in a calcareous shell. The legs are uppermost and as 
' 
I 
1: 
,, 
the shell opens and closes, six pairs of feathery legs are 
thrust out to grasp and draw in food. Let's take a better 
look at two different types of barnacles. 
8. Gooseneck Barnacle--Lepas fascicularis 
When barnacles are young they are free swimming, but as 
they become adult they attach themselves to foreign objects, 
such as rocks, wharf pilings, and seaweeds. It is here that 
we shall look for them. Barnacles do attach themselves to the 
bottom of ships, drifting timber, and even to whalesL 
The Gooseneck Barnacle has a soft, elongated body, called 
a capitulum, which is entirely koused with a white shell, 
which can open and close. With careful inspection you will 
find that the shell is made up of five, thin, paperlike plates, 
making up a length of about two inches. The two lower plates, 
one on each side, are the scuta and cover the lower part of 
l1 the body. Joined to the scuta are two more plates called the 
terga which cover the upper portion of the body about the leg 
region. The one remaining plate is in the median position and 
i is called the keel. The keel has an angular bend and resembles 
l1 the beak of a bird. The entire shell fits together closely 
li I! and accurately and to see the plates you must pry with your 
II 
fingernail. 
This barnacle, Lepas, will be attached by a brown stalk, 
called a peduncle, which holds to the took with a cement-like 
'I II substance secreted by the animal from within the stalk. 
!1 Because of this peduncle and the peculiar shape of the keel, 
I 
lj the animal gets its name Gooseneck, for it does resemble the 
,, 
I neck and head of a goose. 
You will not see the feathery feet, for the moment that 
I, 
'! you touch the ba!llacle it will close its shell together. If 
,I you wish to see the body, scrap the animal free and pry the 
I' 
•1 shell open. The body will be soft and the legs will be 
feathery and located at the uppermost end. Birds often pry 
into barnacles with their beaks to feed on the body. 
The Gooseneck Barnacle can be found abundantly in the 
p.4o 
early summer months all along the Atlantic Coast. Look for 
these animals very close to the water's edge ar in a few 
inches of water. 
9. Rock Barnacles--Balanus balanoides and Balanus crenatus 
Balanus resists drying more so than Lepas and thus will 
be found even higher into the tidal zone as well as at the 
edge of the sea. The Rock Barnacle, as its name implies, is 
usually found on rocks, but can also be found on shells of 
other creatures of the sea. 
p.41 
The striking difference between Balanus and Lepas is that r 
in the Rock Barnacle you will find no peduncle. The animal 
1 is attached directly to the rock. The shell is very thick and 
II gathered into a tentlike arrangement. The plates are rigidly 
1
1 attached to each other in a ring, with one set in the center 
I which is free to move. Although you will not see them, there 
II are six plates welded together in this outer ring and make a 
I diameter of one hal~ to one and one half inche~, depending 
on the exact species. 
If you pry Balanus from the rock and find that the base 
II is a membrane and the shell has a small diameter, this is 
II 
II 
II 
1: 
Balanus balanoides. If the diameter is somewhat larger, the 
opening is~arply pointed, and the base is a calcareous shell 
material, this is Balanus crenatus. 
Most of the dead barnacles, that is nothing remaining but 
the shell, will be a species of Balanus. When the Gooseneck 
II 
ll 
Barnacle dies, it seldom stays adhered to the rock for the 
peduncle deteriorates and the shell falls away. 
If you have been successful in finding barnacles, let's 
look for another animal found in the same type of environment. 
Here on the rocks, occurring abundantly in crowded groups, you 
should be able to find some periwinkles. 
The Periwinkle is a mollusk, closely related to the snail, 
and ranges in distribution throyghout the world. They occur 
here at the edge of the sea and far up into the tidal zone, 
seeming almost to be able to adapt to air breathing. They 
are vegetarian animals and feed on algae. 
The Periwinkle is a common article of food in England and 
on the Continent, tons of winkles being sold in European 
markets ar roasted and hawked in the streets of London during 
the year. 
10. Common or Edible Periwinkle--Littorina litorea 
The shell of Littorina litorea is a conical spire of 
seven to eight whorls, four of which are distinguishable. It 
i s a t hick cone, r ather squat, and measures three quarters of 
an inch in both height and diameter, The shell t s smooth and 
black, but may be brownish to an olive color. When you hold 
the shell with the apex of the spire upward, the opening is 
on the right-hand side facing you. The lip around the opening 
is smooth and thick. 
The animal will probably not make himself known to you. 
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As you pick the shell up, the Periwinkle will slip into his 
shell and draw up the operculum, which is a flap of brown 
leathery material operated much like a trap door. If you cup 
some water in your hand and wait patiently, the Periwinkle 
may come out and move about. 1ihen it does, you will see that 
it has two tentacles and as it moves, a broad squarish foot, 
divided into ti·ro parts, will alternately push forward. 
Littorina litorea was originally a European species but 
has spread to the North Atlantic Coast. It vrill be found .from 
(') 
!-1aine to New York. Further south, you may find Li ttorina 
irrorata, which originally came from the Gulf of l-1exico and 
' spread northward. 
,I 
I 
11. Southern or Marsh Periwinkle--Littorina irrorata 
In this species, the shell is about one inch long, quite 
heavy, and well developed. The apex of the spire is sharply 
pointed and you will find that there are five iihorls. The 
yellow-white shell is spotted with brown dots arranged in 
spiral rows along the whorls which has earned this species the 
name o.f "checker-board". Sometimes it is referred to as the 
Marsh Periwinkle because it is more apt to be .found in marshes 
away from wave activity. 
Another animal you can easily find living here in the 
low tide zone, and also on wharf pilings and muddy flats, is 
the Blue Mussel. This, like the Periwinkle, is a mollusk. 
However, this is a bivalve or two shelled mollusk. 
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12. Blue or Common Edible Mussel--Mytilus edulis 
The Mussel shell is elongate, narrow at the anterior or 
head end, and with a margin which may be concave, convex, or 
I straight depending probably on pressure conditions in the 
II 
ll 
I' 
I 
colony in which it developed. The two valves are equal and 
hinged at the umbo, which is a prominence at the anterio~ end. 
This is a violet-blue shell covered with a tough, horny skin 
which may appear like a coat of paint. The length of this 
Mussel is about two and a half inches. 
A peculiar characteristic of Mussels is the device by 
I which they attach themselves. When you try to pick one up you 
II will find that it is held fast by a number of strong, coarse 
I' 
threads. These threads are spun by the foot of the animal 
and is ealled a byssus. 
I If you wish to open Mytilus, you will have to use a knife 
I to crack the shell &pen even a little, for within, strong 
I muscles are holding the two valves together. The only times 
the valves are ope~ is when the animal is undisturbed and 
feeding. During the feeding process water is siphoned in, 
food materials are sifted from it, oxygen picked up by the 
gills, waste materials deposited into the water, and then it 
is forced out through another siphon. If you break a Mussel 
open you will find it to be a soft bodied animal and the organs 
are indistinguishable. However, the two adductor muscles which 
.hold the valves together can be found as two tough, round 
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cushions; one will be small at the anterior end, the other 
larger about in the middle. The inner surface of the shell 
is very smooth and pearly, with a dark blue margin. 
13. Ribbed Mussel--Volsella demissus I 
in abundance in I The Ribbed 1~ussel is likely to be found 
muddy areas during low tide. Its shell has numerous radiating ! 
jl ribs, coarse posteriorly and much finer at the anterior end 
near the umbo, which is displaced slightly to the side. The 
I
I shell is brittlv and delicately scalloped around its thin 
edge. The length is two to three inches. 
,, This species is not edi bll . Mytilus is an edible form 
'I 
and is favored in Europe. Most Americans do not eat mussels 
Mussels tend to grow with oysters, so Ill but prefer oysters. 
let's see now if we can find any of them. 
14. American Oyster--Ostrea virginica 
I 
II From a commer mial standpoint, this is perhaps the most 
I 
II 
valuable of all the animals which you will find at the seashore. 
I 
I 
I 
II 
The American Oyster when of commercial size, that is as you 
~ould buy it, is three to four inches in length, but you are 
" apt to find Ostrea ranging in size from two to twelve inches. 
The shell of Ostrea is irregular, with valves of unequal 
I 
II II 
I size. The left valve is always larger and is cemented to some I 
1 fixed support, such as a rock or another oyster shell. It is 
, immovable by the animal throughout its life. The shape of the 
shell is extremely variable and determined by the area in 
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I 
11 which it grew. The only thing wfuich can be said with any 
I 
I 
II 
II 
II 
I 
certainty is that the shell will be heavy, thick, rough, and 
generally elongate. 
One form of life seems to lead to another in this zone 
at the edge of the sea. One animal may be found growing in 
the same environment with another because both require the 
same conditions. Or we may find several animals in the same 
II 
11 region because of another reason; that one is the prey of the 
11 other. Such is the case of the oyster and the Oyster Drill. 
II 
! 15. Oyster Drill--Urosalpinx cinerea 
II As their common name implies, Urosalpinx is an enemy to 
11 
the oyster bed. These animals have the ability to climb onto 
the oyster's shell and drill neat little pinholes through it. 
' They then destroy the oyster by sucking out its juices. 
Unfortunately for the oyster industry, this is one of the 
1 commonest sea snails of the Atlantic Coast. 
,. 
11 This shell is fusiform, that is, tapered at each end 
and is about one inch in height. The spire is make up of 
six convex whorls which are crossed by numerous, rounded ribs 
,, or folds running vertically from the apex of the spire down 
.J 
I 
I' 
I 
to the oval aperture. A number of revolving, raised lines 
then cross these folds, about twenty of them on the body 
whorl, while on the spire, the lines cease, leaving only the 
vertical ribs. There is a canal running from the aperture 
to the margin of the lip. 
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You are perhaps wondering how this animal is able to bore ' 
a hole into the thick shell of the oyster. This is done by 
the radula which is a narrow, ribbon-like structure on which 
there is a cusped tooth. The radula is a characteristic of 
all Gastropods or snail-like animals. The radu&a is within 
l1 the mouth region of the animal and by a constant rasping 
II 
II 
I 
II 
action, the Drill can penetrate the oyster's shell. 
Thus far most of our investigations have been i n rocky 
areas where animals have sought refuge from the shifting 
sands at the edge of the sea. This is not the only sheltered 
area in the low tide zone. Some animals seek the security of 
the sand itself and burrow safely away from the action of the 
'\'TaVeS • 
Let us move now to another type of low tide area where 
we find open sandy stretches and look first for the quahog 
or hard-shell clam. 
16. Quahog or Hard-shelled Clam--Mercenaria mercenaria 
Quahogs will lie just below the surface of the sand and 
by raking, with a spoon or small garden trowel, you will be 
able to uncover these hard-shelled animals. However, as you 
dig in this manner, you will not be able to tell whether you 
have struck a small rock or whether you actually have a 
quahog, so let's see just what these animals are like. 
You may know this animal by one ~f its common names. In 
restaurants it appears sometimes as Little Neck Clams, so 
I. 
I 
II 
i 
I 
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called because the neck or siphon region is shorter than that 
I 
I 
\ 
I 
I 
I 
I 
of a soft-shelled clam. This is because the animal lives near 
the surface and does not need a long siphon to reach the open 
water as does the deep buried clam. Immature animals of this 
species may appear on a menu as Cherry-Stone clams, because 
the shell is then round like a cherry. These animals are 
considered to be a delicacy. Sometimes the quahog is called 
the Round Clam also. In all cases it is Mercenaria and is 
definitely an edible species having first been eaten by the 
Indians of North America and is still used today in chowders 
1 and eaten fresh. 
I! The quahog is a bivalved mollusk with a solid, oval 
I 
shaped shell, ranging in size from two and a half to four 
inches in both width and height. It is a relatively thick 
II clam and may be two or more inches in thickness. When you 
I 
, hold this animal in your hand with the thickest portion near 
the hinge toward the top, you will find prominent eccentric 
ridges on each shell, that is, ridges which deviate from a 
perfect circle. The umbo will be very distinct making the 
11 hinge portion of the shell almost heart-shaped, whereas the 
marginal edge will form a broad oval sweep. 
You will not be able to open this shell for the muscles 
inside hold it firmly closed with accurately fitting edges. 
If you should find a single shell there will be three vertical 
ridges on the inside of the umbo. These are teeth. The 
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interior will be smooth and white in color with purple 
where the muscles were. The Indians used these shells to 
make wampum beads. They broke the shell, drilled holes in the , 
pieces, and made beads one quarter inch long. These were then ! 
strung and made into belts. Wampum belts served to bind 1 
treaties and smaller strings were used for trade. The purple 1 
1
1 beads were highly valued for they were less numerous. 
Let us look for three other types of clams now. They 
1
1 will also be found in this sandy area protecting themselves 
I' 
, by burrowing in to the sand. 
II 17. Soft-shelled Olam--Mya arenaria 
II 
The Soft-shelled Clam is the clam previously referred to 
II as a long necked type and is known also as the Long Clam, 
II 
11 Long-neck Clam, and Sand Clam. The animal buries itself in 
I 
1
1 
shallow, muddy bottoms. This is the clam most generally 
II 
I, steamed, fried, and used in chowders. 
li 
The shell of this clam is so soft and chalky that you can 
crush it with your fingers. The length is up to four inches 
1 
and the thickness is one half inch. There are no distinguish- 1! 
I 
ing ridges or marks on the shell, just a smooth oval shape 
11 
with the umbo, or prominence, located in the center at the top,;l 
I< hinged part of the shell. Usually this animal will be found II 
at a depth of one foot which explains the need for a long 
neck or siphon system. This neck is covered with a dirty, 
I' brown, wrinkled skin. When you disturb the neck by touching 
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it, the animal will squirt water. The two shells will be of 
unequal size and gapping at both ends. 
18. Surf Olam--Spisula solidissima 
The shell of this species is large, solid, and somewhat 
triangular in shape. Spisula is the largest bivalve on the I 
Atlantic Coast and attains a length of seven inches. The I' 
shell is thick, heavy, and may be smooth or slightly roughened . 
by concentric growth lines. A thin olive colored skin covers 
the surface and feels like a coat of paint. 
This animal, as its name implies, lives in the surf just 
below the sand. If you find a single shell you will note 
that in the area of the umbo on the inner surface there is a 
triangular depression. You will find too that the inner 
surface varies in thickness being thickest in the center of 
the shell. 
19. Razor Clam--Ensis directus 
The Razor Clam is very ~ifferent from all the other clams 1 
for it has a greatly elongated shell, six to seven inches in 
lj length and less than an inch in width. The ends are rounded 
and Druncate. They are found in the sand here in the low 
tide area standing vertically half in and half our of the 
sand. When they are disturbed, they disappear as if by magic 
down into a burrow. It is not by magic, of course; it is 
because of a very powerful foot wh~ch allows the animal to 
burrow rapidly. Quick work with a shovel is necessary to find 
I 
r 
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ll 
I 
any razor clams. 
The animal is actually larger than its shell, so when 
J you find one you will note that its body, actually its foot, 
protrudes from the shell like a curved knife blade. 
Razor Clams have a very sweet, fine flavor and are 
preferred by many individuals above all other types of clams. 
Another interesting animal of this area which seems to 
have a similar problem of a foot too large to draw into its 
shell is the Sand-Collar Snail. 
20. Sand-Collar Snail--Polinices duplicata 
11 The name, Sand-Collar, is given to this animal because 
of the manner in which it lays its eggs. A glutinous collar 
I 
: is exuded by the frontal portion of the animal's foot and 
II 
., 
11 a f ter being molded on the animal 1 s shell is shed onto the 
I, 
I' 
!I 
II I, 
IJ 
I 
I 
'I !, 
I, 
i 
I 
I 
I 
sandy bot~om. A layer of sand adheres to the sticky surface 
and a capelike collar of pure sand becomes the egg case of 
this species. When it dries · on the beach, it is very fragile 
and almost impossible to pick up. 
The animal lives within a shell two inches in height and 
widt h. There are five rotundly convex whorls. The spire is 
compr es sed and flat in appearance. The opening in the shell 
is oval and oblique with a tough, leathery covering or 
operculum. The l i p is t hin and sharp around the opening. To 
the right of the main aperture, holding it t oward you with 
the spire upward , is a small hole called the umbilicus. Thi s 
l OST N UNIVEI'tSITY 
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too has a brown, leathery cover over it. 
As Polinices moves along the sandy botto~, it leaves 
I 
burrows behind itself and on the sandy areas out of the wa te , I' 
I it leaves small, elevated, circular mounds. This is the 
first moving animal you have tried to locate. If you don't 
find one, do mot be discouraged. When you do find the Moon 
Snail, as it is also called, it will be well worth the hunti 
j1 for its huge foot, spreading out in a circular pattern about 
I il four inches in diameter, is exciting to observe. 
Polinices is a carnivorous animal and bores neat round 
!1 holes about one quarter of an inch in diameter into the shel 
of the big surf clam and sucks out the soft parts, just as 
the Oyster Drill does to Ostrea. 
Since we have tried to find one animal which is not sess 
I 
1 attached to a foreign body, let's try another. This is a cr 
I which can be found in almost any type of low tide 3one. It 
j 
I 
lej, 
11 is a crab which will not pinch you, so don't be afraid at al • 
21. Hermit Crabs--Paguris pollicaris and Paguris longicarpus 
This peculiar animal is an Arthropod, as the barnacle wa 
II 
and strangely enough lives in the empty shell of various 
mollusks. Paguris pollicaris is a large hermit crab found i 
I· 
Polinices shells and longicarpus is much smaaer and is 
therefore found in Littorina shells. 
When you pick up either of these shells, the crab will 
retreat inside and pull its claws up into the opening to act 
I! 
I 
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as protective doors. There are two claws, the right one 
always larger than the left. You may also see its long 
antennae. 
If you crack the mollusk shell open, you will find that 
the abdomen of the crab is soft and unprotected. This explains 
why it is necessary for this type of crab to live in another 
animal's protective housing. When the Hermit Crab grows too 
large for one shell it moves to another larger one. They are , 
l, of no particular use, but are intersting oddities of the low 
I! tide zone. 
There is one other type of plant life which you are 
It is a busy scavenger. 
j1 likely to find in the low tide zone, It is not a form of 
I 
marine alga and for that reason, it was not mentioned with 
the seaweeds. This is a type of pondweed and is known to 
I you as Eel Grass. 
I 
.I 22. Eel Grass--Zostera marina 
11 Zostera is a grasslike marine herb, which grows wholly 
'I under water. It grows from jointed creeping stems and root-
stocks which are sheathed by the leaves. The leaves are very 
long and ribbon shaped with rounded ends. On each leaf are 
1 three to five linear veins. 
I If you do not find patches of Eel Grass growing on the 
bottom, you may likely find fragments of the plant floating 
in the water. These will be just the long grass-like leaves. 
They will be smooth and slippery with entire edges, that is, 
II 
'I 
I 
II 
II 
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straight and unnotched. 
The final animal which we shall mention in the low tide 
It is completely covered with fine 
I 
revolving lines crossed equally by fine lines of growth giving I 
1 
it ehe appearance of a finely woven basket. The tapering 
'1 spire is eroded into a tounded apex and the marking in this 
!1 region is obliterated. 
II 
Because of these characteristics, i~ 
1 is sometimes called the Eroded Basket Shell. 
I' 
.I 
The aperture is 
oval and the general structure of the whole shell is similar 
I' 
II 
to the Oyster Drill. 
. They are found in great numbers on mud flats. They have 
I 
11 a keen sense of smell and move about very actively in search 
I 
I 
I 
i 
I 
I 
I 
I 
I 
I' 
I 
I 
11 of prey • They are predaceous animals and feed on both living II 
. I 
i1 material much like Urosalpinx does and on decaying material. 
II 
l They are important to the mud flats for they help to keep the 
! 
I 
" 
water sweet and clean by disposing of the decaying organisms. 
!i These are not, by any means, all of the organisms of the 
low tide zone, but they are a representative sampling of the 
types of life to be found there. I hope that you have seen 
many of the plants and animals described. If you have found 
li 
II 
I 
Jl 
I' 
I 
I 
I 
I. 
II 
I' 
I 
I 
)I 
.I 
I 
others which were not described, you may find them mentioned 
later on 1B some other area, perhaps washed up into the tidal 
zone. So won't you accept a second invitation and continue 
your investigations now in the region of the tidal zone. 
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1 Chapter 6. The Tidal Zone 
We have defined the tidal zon~ as the area between the 
1. White Sea Jelly--Aurelia aurita 
The White Sea Jelly or jelly fish is perhaps one of the 
11 most misunderstood of all the animals of the sea. People are ' 
II terribly afraid of the jellyfish and the painful sting which 
it can inflict. Most of these fears have ~resuited from facts 
about one particular jellyfish, the Portuguese~Man-of-war. 
It is true that the Man-of-war does possess stinging cells 
which can cause an unpleasant skin irri tation, but the common 
1 white jellyf ish of our Atlantic Coast is perfectly harmless. 
,, 
I 
I 
The disc of the adult Aurelia varies from three to ten 
: .· 
inches in diameter. The gelatinous material of which it is 
II 
1 
composed is quite tough, though it is largely water. The 
center is thick, sloping down to thin and delicate edges. 
I' 
II 
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If you turn a jellyfish over, so that the upper domed 
I surface is down on the sand, and look carefully at the under 
II 
surface, you will be able to find the four oral arms. These 
are tapered, gelatinous extensions from the body, rather stiff ! 
in texture, which surround the four chambered mouth area. ,, 
I Around the entire perimeter of the animal, you may find the 1 
I 
numerous tentacles. They are extremely short and fringe-like. 
These jellyfish are almost transparent; the males having 
a pink tinge, the females white• You may have heard that a 
pink jellyfish will deliver a sting. This is another false 
notion which stems from true facts abour the Giant Pink Jelly-
fish, Oyanea. This is a huge jelly of the open sea which ~ ~ 
reaches a diameter of eight feet, with tentacles two hundred 
feet in length. The medusae or young of Oyanea do occur on 
I the beaches of New England up until the middle of June, when 
they cease to appear. Yet even these do not cause any 
serious harm. II 
II Jellyfish belong to a group of animals called Coelenterates. 
I 
I We shall see another relative of the jellyfish later when we 
I investigate the tide pool. But now, let us look for two types I 
I 
I 
of Echinoderms. The name Echinoderm means "hedgehog skinu 
, and all the animals in this group have a very rough and 
prickly skin. 
, 2. Sea Urchin--Arbacia punctulata 
1
1 
The Sea Urchin can be recognized in two conditions, either 
as a whole living animal or simply the empty test or shell. 
I 
I' 
domed test are l i ttl e raised dots. If you look very carefully ! 
at the dots, you will find that they are arranged in vertical 
rows or bands. There will be five wide ~ows of large dots 
alternating with five narrower rows of smaller dots. On the 
~~ bottom of the test you will see a hole about the size of a 
1 nickel and a small hole in the center of the top surface. 
II 
.I 
II 
At the side of this smaller hole is a small patch of finely 
abrasive material which feels like emery paper. 
The test can help you to understand the living animal. 
In the living con~ition, the Sea Urchin is covered with spines : 
one half to one inch in length. They are needle shaped with 
blunted ends and aid in locomotion. Each of the raised dots 
on the test mark the point of attachment of a spine. The 
smooth areas between the bands of dots show the region through jl 
which the tube feet of the living animal were protruded. Thes~ 
tube feet are the main means of locomotion and are soft, jj 
fleshy protuberances. The hole in the bottom of the test 
shows the location of the mouth with its five sharp teeth in 
the very center and the smaller hole at the top is the anus. 
Jl 
The plate to one side of the anal opening is the seive plate 
through which water is pumped. The water then passes through 1 
1 a canal system within the animal's body to operate the tube 
II feet. This is actually a small hydraulic pressure mechanism. 
II 3. Sand Dollar--Echinarachnius ;parma 
I The Sand Dollar is another Echinode-rm animal. I is a very thin, flat, circular disc with a diameter of from 
The test 
' two to three inches. The edges are no more than an eighth of 
il 1 an inch in thickness and the slightly domed central portion 
I' may reach one quarter inch. 
II 
The entire surface of the test is covered with hairy to 
' silky spines and even those ''skeletons'' which have been worn 
I 
I 
lj 
by the sand have an abrasive feeling surface. 
Looking at the under surface of the test, you will be able 
to find the hole which is the mouth opening. It is quite 
small, about the size of the head of a pin. Radiating out 
from this are five narrow grooves marking the region of the 
tube feet. On the upper surface of the test are five petal-
like perforated regions also marking the area of ambulacral 
: feet. 
I 
I' 
11 These animals live on the ocean bottom in deep water. 
,, 
Tiny food particles which settle onto the test are moved by 
the feet to the under surface where it is moved into the 
mouth. They are found most frequently after storms when they 
. have been disturbed from this quiet life on the ocean's floor. 
I' 
The tidal zone is the best area in which to look for 
II 
I 
I 
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II shells. Here we shall see the shells r5f the animals previously 
described in the low tide zone and also the shells of some of 
the deeper water animals. You will find here the description 
I 
11 of eleven different types of shells. All of these are the 
shells of mollusks. 
' 4. Common Scallop--Pecten irradians 
j' The Common Scallop is the edible scallop of our markets 
and is the most common scallop along our coast where tons are 
Il
l dredged every year by scallop fishermen. Only the large, 
tender adductor muscle is eaten and the rest of the animal is 
' discarded. I 
The shell of Pecten is fan shaped, two to three inches in 
diameter. There are seventeen to twenty r adiat i ng r ibs, 
'I rounded like soft pleats and somewhat narrower rounded grooves 
1' between them, which fan out from the umbo. The shell is 
1 evenly scalloped around the margin. The wings, on wither 
side of the umbo, are of about equal size, quite large, flat, 
II 
' and triangular in shape. 
·I 
11 
The inner surface of the shell is smooth and pearly, yet 
indented with the radiating ribs. There is a small triangular 
depression at the junction of the two wings. The outer surface 
of the shell is rougher and layered horizontally with growth 
lines. 
It is interesting that in the living animal there are 
thirty to forty brilliant blue eyes on the mantle margin . The 
mantle is that part of the animal which secretes the shell 
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material. 
5. Horse Mussel--Modiolus modiolus 
We have seen the Common Edible Mussel and the Ribbed 
;1 Mussel in the low tide zone. The Horse Mussel is another 
II type which is normally found in deep water adhered to rocks. 
Its shell is often found in the tidal zone. 
The shell of the Horse Mussel is large, from four to six 
inches in length. The texture of the shell is coarse and the 
' shape is generally like that of other mussels, wedge-shaped. 
The umbo is located to one side near the anterior or narrow 
end of the shell. The shell is more swollen in this region 
'I than elsewhere. On the outer surface of the shell will be 
found the remains of the byssal fibers perhaps matted with 
pebbles and the fragments of other shells. The interior of 
·' the shell is pearly and the animal which lives within is 
orange to red in color. 
6. Transve .se Ark Shell--~ transversa 
I The shell of the Ark is heavy and boxlike. This species 
I· 
11 has a rhomboidal shell with the umbo directed moderately 
11 forward. The shell ms about one and a half inches long and 
,, one inch wide. 
Radiating from the region of the umbo are about thirty 
five ribs which are sculptured deeply and marked with cross 
striations. 
You may find one of the several species of Ark shells 
1 which vary slightly from the Transverse Ark. In general, 
p.62 
II 
,I 
however, they all appear to have characteristics of the 
scallop and the quahog blended together. 
Smooth Jingle Shell--Anomia simplex I 
The Jingle Shell is thin, rather translucent, and rounded. 11 
I 
The two valves are unequal, the upper being larger and domed. 
The under valve is smaller and concave and is rarely found 
on the beach for it is firmly attached to a rock or another 
shell by means of a calcified byssus which is extruded through II 
1 a small perforation in the valve. The animal, like the 
oyster, has a permanent fixed habit of life. 
This shell occurs abundantly along our beaches. It is 
usually one inch in diamter, but may reach a much larger size. ' 
• The pale yellow shells are named Jingle because if you take 
several of them in your hands and shake them, they give a 
pleasant jingling sound. 
11 The shells are usually irregular in shape. The margin 
may be rounded or oval or it may be irregular with jagged 
edges. They conform to the surface on which they grew. The 
1 texture of the shell is very smooth and pearly with growth 
', lines clearly visible. 1! 
8. Angel Wings--Pholas e_ostata 
These mollusks are so named because of the s nowy-white 
winglike valves. When found empty on the beach, attached by 
their anterior ligament, they have the appearance of white, 
outspread wings. The valves may be six to ei§ht inches in 
length, and are sculptured with about thirty radiating ribs, 
.I 
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wi th elevated toothlike points produced by fine, concentric 
growth lines. 
This sculpture is reversed within the shell giving it an 
indented surface. The shell is particularly light in wmight. 
r The Angel Wing is a type of clam which is a boring form, 
capable of penetrating wood, soft rocks, and hard rocks as 
1 
" well. The terminal ends of the anterior ribs are extended 
I' into strong sawlike teeth, projecting forward. 
11 9. Boat Shell or Slipper Limpet--Crepidula fornicata 
,, Each of the previously described shells is a bivalved 
'I shell; CrepiduJla is a Gastropod or snail-like animal. The 
II shell is oval, boat-shaped, and has an imperfect spire. It 
is about one and a half inches inlength. The inner cavity 
·I is partly divided by a horizontal shelf or internal plate. 
These arched whitish shells are ~ound abundantly in the tidal 
' zone. 
They are often found closely pressed together in groups, 
b one shell mounted on tip of another, and piled on the outer 
II I' or inner surface of another species. This habit of clinging 
I 
I 
I, 
I 
Jl 
I 
'I 
I 
II I 
II together makes the Boat Shells of value to the oyster fishermen!, 
, who spread them over the ocean's bottom to use as a clutch on 
which to plant seed-oysters. 
11 The most interesting of all the Gastropod shells to be 
found along the Atlantic Coast is the Neptune Shell. There 
I! are numerous members of this family and they are widespread 
from the polar seas to the tropics. 
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10. Knobbed or Giant Whelk--Busycon carium 
1 The Giant Whelk is a great pear-shaped snail. Each whorl 
,I 
11 is formed by a convolution around the preceding whorl forming 
a low spire. There are six whorls, the body-whorl being marked 1 
with large, blunt tubercles on the shoulder. Each tubercle 
marks a stage of growth. The expanded body-whorl forms an 
elongate, oval aperture, with a long and mpen canal. The 
;' outer lip is rolled into a twisted arch. The entire shell 
I 
' may reach a length of seven to nine inches. 
The eggs of this species are laid in double-edged, 
I parchment-like, and disc-shaped capsules attached together on 
on edge by a cord of the same s~stance. The string may 
I 
have hundreds of capsules and reach a length of a yard. You 
I 
I 
I 
II 
I 
II 
J are apt to find t hese on the beach. If you find one and shake 1 
it vigorously, you will hear the many little Busycon shells 
, rattle inside. 
You may ~ind a Giant Whelk still living inside one of 
1 the shells. The animal has a large fleshy body with a broad 
foot upon which it crawls, carrying the shell with the canal 
I. 
~: extended upward and forward. The canal contains the siphons 
and a pair of stout, tapered tentacles each with an eye at 
its lower outer edge. The Giant Ehel~ also has a rasping, 
filelike lingual ribbon with which it bores neat, round holes 
through the shell of other mollusks and sucks out the soft 
I bodies. The Busycon is one of the important enemies of the 
oysters and clams. 
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11 .• Channeled vThelk--Busycon canaliculatum 
I 
!, = Another common whelk found abundantly along our sandy 
shores is the Channeled Whelk. This mollusk is nearly as 
11 large as the Giant vThelk, reaching a length of six t o wight 
I 
1 inches. It is distinguished by having a deep channel-like 
I 
groove following each whorl at the suture. The spire is more 
turreted with five to six whorls. The body-whorl is swollen I 
I 
• taking up at least two thirds of the entire length and is 
elongated into a narrow, nearly straight, tubular canal. The 
shoulders of the whorls are quite square. 
The egg case of this species is similar to that of the 
11 Giant Whelk except that the capsules have a single sharp 
edge to each disc. 
12. Ten-Ridged Neptune--Neptunea decemcostata 
This is a large whelk found along the Northern New England I• 
I 
coast primarily. It is easy to identify because of the 
I 
I : conspicuous ten winding ridges on the body-whorl, the upper 
I 
I 
II 
II 
,, 
I 
'I 
'I 
three being continuous into the spire . The shell is three to ~~ 
four inches inlength. The shell has six to seven whorls and 
is strong and heavy. All of the whelks are generally greyish 
whi~e in color and the ridges of the Ten-Ridged Whelk are a 
striking reddish brown. 
13. Stimpson's Distaff Shell--Colus stimpsoni 
Stimpson's Distaff is a graceful, spindle-shaped shell 
about three to five inches in length. The spire is very 
elongate and tapers to a small apex. The body-whorl is about 1 
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two thirds of the total length and there are eight whorls in 
all. The aperture is oval and has an elongated canal, which 
bends backward from the axis of the shell. The shell of this 
deep-water mollusk is found on beaches from Labrador to North 
Carolina. 
14. Waved Vllielk--Buccinum undatum 
Although the four shells just described were called whelks 
they are all members of the Neptune family. Buccinum is a 
I true whelk. These mollusks have large, thick-walled shells ,, 
1r with few whorls. 
The Waved Whelk has a prominent spire and about six 
whorls . There are about twelve rounded ridges, conspicuous 
on the upper whorls but fading away on the body-whorl. These I 
I 
I 
ridges are crossed by many raised revolving lines, presenting I 
a wavy effect, from which the name is derived, The aperture 
is oval in shape. The entire shell is about three inches in 
1~ length. 
I 
:I I 
I 
,, 
:I 
I 
I, 
I 
The eggs ~f this species are laid in yellowish capsules 
about the size and shape of a pea, which overlap each other 
and form a mass about the size of the palm of one's hand. 
Often sailors used to use them to wash their hands, instead 
of soap, so ·that they are called useawash balls 11 • Actually 
il' they are capsules containing hundreds of eggs. 
The animal itself is a great nuisance to fisherman 
because of its habit of stealing bait from lobster pots. 
These then are a few of the common shells which you are 
I 
'I 
i 
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likely to find here in the tidal zone. Thus far we have 
I' 
• seen only forms which normally are found in deeper water and 
' animal remains. There is one small creature which normally 
lives in the tidal zone and although you may not be able to 
see it, you surely must be aware of its presence. Th~s is the 
1 Sandbug or Mole Crab. 
15. Sandbug or Mole Crab--Hippa talpoida 
The Sandbug, a Crustacean related to the barnacles and 
11 crabs, is a very active animal. Although they live near the 
I edge of the water in the tidal zone, they are constantly trying 
tl 
1 to keep away from the incoming waves. They burrow in the 
clean, fine sand at the edge of the water and as the waves 
come in, they scramble to a higher level and bury themselves. 
Then almost immediately they emerge again, as the larger, 
1 higher waves come in, and move to another new home. As the 
tide continues to come in, these animals, in colonies, hop 
from one burrow to another, so that the edges of the waves 
1
1 seem almost alive with them. 
Since you have waded in the surf, you are familiar with 
11 
these tiny animals for you have no doubt felt them bump against, 
I your legs. Hippa is small; no more than an inch and a half in 1 
,I 
length. Their carapace, or shell, is curved and rounded. 
Their legs are adapted for digging and their antennae are 
plume-like for catching organic matter food materials. A 1 
of their activit ies, swimming, crawling, or digging, is done 
backwards. 
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These little animals are doing just about what you are 
r i ght now, that is, trying to keep out of the way of the 
incoming waves. 
Let's look now for several relatives of the little Sandbug, 
three types ~f crabs common to our At lantic Coast. Since 
some of these crabs are "pinchers", we will look here in the 
tidal zo~e for t heir shells, rather than at the edge of the 
sea for the living animals in their natural environment. 
16. Horseshoe or King Orab--Limulus polyphemus 
The Horseshoe Orab is really not a crab at all but 
rather a descendant of the ancient Eurypterids which flourished 
over 400 million years ago. Their nearest living relative 
is the spider. Although these strange looking animals appear 
quite formidable, they are harmless. 
Limulus can reach a length of twenty inches but you are 
more likely to find smaller ones ranging in size from five to 
ten inches. Those that you find will be molts, that is, the 
cast off exoskeleton of the animal. As the Horseshoe Orab 
grows larger, it periodically molts and grows a new protective 
vovering. 
The body is divided into three major parts. The first is 
called the cephalothorax and houses the digestive, respiratory, 
and circulatory systems. This is the largest portion of the 
body and is horseshoe-shaped. The eonsistancy of the shell 
material is leathery and chitinous. The under surface of 
the cephalot horax is somewhat hollowed out to make room for 
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11 six pairs of limbs, five of which have pincher-like chelae 
or claws . The margin of the eephalothorax is smooth and 
looking at the forward edge of the under surface, you will 
find a heart-shaped pattern. On the upper surfac e there are 
several prominent features. There are two pairs of eyes; one 
I' is a pair of small, simple eyes located at the front end of 
the median ridge . The second pair is a large pair of compound 
eyes located to the side under the lateral ridges with a 
II 
. spine overhanging each. 
The second part of the body is the abdomen which is 
immediately connected to the cephalothorax, giving the whole 
animal an oval shape. On the under surface of the abdomen are 
six pairs of broad, platelike appendages called the gillbooks. 
These are the breathing organs of the Limulus. The posterior 
margin of the abdomen is sharp and spiny. 
The third part of the body is the tail. · It is long, 
unjointed, and spine-like. 
This animal normally lives in the shallow margin of the 
ocean where it burrows through the mud and sand seeking small 
animals on which it feeds. The living animal is olive-brown 
but the molts will be a dark yellowish brown. 
17. Common Spider Crab--Libinia emarginata 
The Spider Crab is found abundantly in shallow, muddy 
regions. It is a sluggish animal and usually the carapace 
is covered with algae and barnacles. It has extremely long 
legs and a sac-shaped body and thus it resembles a huge 
spider. 
II The carapace is about three inches in length and has a 
1 margin evenly rounded behing the rostrum, which is the pointed 
portion which extends out over the head region. In the middle 
of the carapace is a row of nmne spines which distinguishes 
I 
I 
' this species from Libinia dubia which is smoother having only 
six median spines. 
There are many other crabs which present a more typical 
11 crab 11 shaped carapace. There are sand crabs, mud crabs, rock 
crabs, but let's see if you can iind the body covering of the 
swimming crab. In this type the last pair of legs are flatten-
11 ed into paddles adapted for BVrimming. 
' 18. Blue Crab--Callinectes sapidus 
The Blue Crab is the common crab of commerce, highly 
valued for its edible qualities. This is the most important 
seafood product other than the lobster. 
The body is transversely oval, that is, it is broadest 
laterally. It is called the Blue Crab because the green body 
' is suffused with bright blue markings. The frontal margin 
of the carapace is marked with spines, with unusually sharp 
' and strong spines at the lateral angle of the shell. The 
1 posterior margin is smooth and somewhat square. The eyes 
are located in a median position at the fron t of the body 
with six frontal teeth between the eye sockets. 
If you find a body with the claws still attached, ~ou 
I will see that the first pair are large with pincer endings, 
the next three pairs are small, and the last pair are flatten-
ed into paddles for swimming. 
The Blue Crab molts and after molting the shell is ~oft. 
If the crabs are caught and sold at this time, they are called 
I soft-shelled crabs. They are not a different species from 
I 
,, 
hard-shelled cnabs, which are simply those animals caught 
before molting. Molting usually ceases when the animal is 
' about six inches in width, its maximum size. 
Here in the tidal zone you will find not only animal life 
which has been cast up on the shore, but also much seaweed. 
You should be able to find fragments of some ~f the algae seen 
in the zone at the edge of the sea. It will not be quite the 
same, but you will be able to recognize it. Eel Grass will 
be found abundantly as it starts to dry out. Rockweed and 
Bladder Wrack will become hard when out of the water for a 
long period of time. See if you can find a new type of 
seaweed, a species of Kelp. 
19. Blade Kelp--Laminaria agardhi1 
Kelp is a brown alga and Laminar1a is a tough, leathery 
p~ant. You will find a leathery ribbon about four inches wide 
and abour a yard long. The edges of the blade are smooth 
and may be slightly ruffled. At one end there will be a thick, 
tubular stipe and, if the plant is not broken, a branching 
holdfast. 
The plant is characterized by its perfectly smooth and 
1 somewhat slippery texture. This seaweed is a valuable food 
plant and is dried and sold as "kombu", shredded and dyed 
freen as uao", crisped over fire as "hoira kimbu" and served 
with sugar icing as "kwashittl It is loved by children who 
1
1 
use the plant as a whip, an animal's tail, or to wrap around 
h themselves for a belt. 
20. Devil's Shoelace--Chorda tomentosa 
II Another interesting brown alga which may have washed 
up into the tidal zone is Ohorda. This is a long, slender, 
II whip-like blade which reaches lengths as great as three to 
twelve feet. The blade is tubular and covered with short 
hairs. It is very slippery and slimy to touch. Both Ohorda 
and Laminaria grow to very great lengths because they are 
deep-water species, yet Ohorda has a diameter of less than 
, one half inch. 
I Here in the tidal zone the sea reveals some of her many 
I 
'I secrets to us which normally are hidden under many fathoms of 
I water, yet we lose authenticity in examining an erganism out 
of .its natural environment. There is one particular type of 
tidal region, however, which preserves this authenticity and 
that is the tide pool. 
The tide pool, you will remember, is a small body of 
salt water which is caught and held in the rocks when the 
tide retreats. The organisms found here are never disturbed 
when the tide goen out and thus there is accessible to us a 
fascinating area for investigation. You will find tide 
~=======pool_s_o_n_l __ y in rocky or ledgy a~r~e=a=s~·================~==========~====~~ 
In the tide pool you will find many of the ammmals seen 
in the low tide zone, particularly Littorina, Balanus, and 
Mytilus as well as many of the marine algae. Here too, you 
will see relatives of some of the animals with which you are 
now familiar, for example, the Coelenterate, Sea Anemone, 
1 related to the White Sea Jelly, Aurel~. 
21. Sea Anemone--Metridium dianthus 
The Sea Anemone is one of the handsomest as well as one 
I of the most common animals to be found along our Northern 
J: Atlantic Coast. As they grow attached to rocks in a tide pool, 
they look like flowers. The tentacles around the mouth cavity 
open like fleshy petals, but unfortunately they contract when-
ever danger threatens. Since we present a danger to the 
1 animal, it is unlikely that you will be able to see an Anemone 
1 fully open. 
Metridium has a velvety-smooth column up to three inches 
in height and two and a half inches in width, crowned with a 
widely expanded oral disc, divided into lobes and covered with 
multitudes of small, slender, tleshy tentacles. In a full 
grown Sea Anemone, there may be as many as a thousand of these 
tentacles, so that when the animal is fully open, it looks 
like a l a rge, white chrysanthemum. The column of the animal 
is a dark chocolate-brown. 
The Anemone is a sessile animal and does not move from 
its point of attachment. It is adhered to the rocks by means 
of a basal disc. The beautiful petal-like tentacles are used 
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for catching food materials and are located around the mouth, 
which is in the center of the oral disc. 
Some species of anemone have made some rather unusual 
I and interesting adaptations. The Adamsia, for example, attach-
1 es itself to the Hermit Crab's adopted shell and so gets free 
transportation. The Green Anemone, Cribrina, occurs in the 
· tide pools of the Pacific Coast and is green due to the 
il 
, presence of green algae which live actively within the tissue 
1 of the animal. Both the plant and the animal seem to benefit 
from this odd partnership. 
' 22. Common Starfish--Asterias forbesi 
The Starfish is the best-kno~m of all the Echinoderms. 
The normal number of arms is five, but because the animal is 
capable of regeneration, specimentwith four, six, and even 
seven arms may be found. The Starfish reaches a diameter of 
six inches, yet most are smaller than this, The arms are 
stout, somewhat cylindrical, and blunt at their tips. The 
bears a single blunt spine encircled by several smaller spines 
giving the entire surface the typical "hedgehog skin". On 
the upper surface of the disc is the bright orange seive 
plate, the entrance to the water system which operates the 
tube feet as in the other Echinoderms previously mentioned. 
On the under side of the body are four rows of tube feet 
lj in each of the arms. By wrapping its arms over a clam, the 
I, Starfish use e the sustained suction of the tube feet to force 
the bivalve ·shells open. Then by extending its stomach out 
'-· 
11 through its mouth and into the clam ' s body, it digests the 
clam. Starfish destroy millions of dollars' worth of shell-
' fish each year. 
II If you are investigating north of Ivlaine , the species of 
I Starfish you will find -vrill be Asterias vulgaris, the Northern 
or Purple Starfish. The arems are more flattened ending in 
· pointed tips and the dome of the disc is more prominent than 
in the Common Starfish. 
Vllien you find a dried starfish on the beach or in the 
tidal zone, it will have an entirely different texture than 
the living animal.of the tide pool. The skeleton willnot be 
1 at all flexible and, although light in weight, will feel like 
'I coarse concrete in texture. 
23. ~rish Moss--Chondrus crispus 
Irish Moss is not a moss at all but rather a type of 
' marine alga found in the tide pool. It is of great economic 
value for it is 65% gelatin. It is used for making gloss 
II 
soaps, jellies, puddings, cosmeties, shaving soap, shoe 
1, polish, and for curing leather and sizing cloth. It is best 
known for the making of blanc mange pudding, prepared from 
; milk, sugar, salt, vanilla, and Irish Moss. 
======~ ~-
Just what sand is is an interesting question in itself. 
Sands are almost invariably produced by the breaking down of 
larger units and a resorting of units according to size by 
gravity, water, and wind. The longer or more violent the 
sorting and wearing process, the smaller the resulting sand 
units. Coarse sand may be 1-0.5 mm in diameter and extremely 
fine sand may be 0.1-0.05 mm in diameter. The material of 
which the sand is composed depends upon the larger units 
which were broken down and thus the color of the sand may 
vary from beach to beach. 
Quartz sand is very common and is used for a variety of 
purposes. It may be used for the making of glass, polishing 
sand, molding sand, drinking water filters, and in extinguish-
ing fires. 
But let us turn our attention now from the sand and the 
beach itself to some of the living things which can be found 
on the beach and to the remains of life which the wind and 
stormzs eas have deposited here. Let us look first for some 
of the common beach plants, ~rue plants now not marine algae, 
which can endure the extreme conditions of the saline, wind-
swept beach. 
1. American Sea Rocket--Cakile edentula 
The American Sea Rocket is a hardy annual which seems to 
thrive on the beach. It is a fleshy plant throughout, bushy 
and branching from deep roots. The branches low on the plant 
spread while the center ones are erect and reach a maximum 
-- - --,==---
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1 height of one foot. 
/ The leaves of the Sea Rocket are egg-shaped ~ith the widest 
l portion toward the apex or end of the leaf which is rounded 
!l and blunt. The margin of the leaf is lobed or toothed and 
1narrows at the base where it attaches to the stem. The lower 
leaves are two to five inches long and the upper ones smaller. 
The Sea Rocket flowers from July to September with tiny 
1 purplish blooms less than a quarter of an inch broad. From 
these flowe rs develop the fruit which is the main identifying 
characteristic of the plant. The fruit appear as short pods 
one half to one inch long. They are fleshy and jointed into 
two sections across. The upper joint is slightly longer than 
the lower; oval, angled , and narrowed above into a beak. The 
lower joint of the fruit is not flattened, shaped like an 
inverted e·e;,g, and has a shallow notch at the upper extremity. 
, 2. Dusty Miller--Artemisia Stelleriana 
jl 
I 
Dusty Miller or Old Woman, as it is sometimes called, is 
I one of the most interesting plants of the beach because of its 
unusual texture. This plant is covered with a dense, matted 
, wool of fine hairs, white in color, producing a dusty appear-
ance from which the name was derived. The leaves of the plant 
'1 feel like the flannelet used for baby's clothing. 
The »oot system of the plant is very smooth and lies 
shallow in the sand. The plant itself grows at a right angle 
to the horizontal roots. The stem is sturdy, fuzzy, an~d 
reaches a height of one to two feet, in low branching clu~ps. 
-=---
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The leaves are arranged on the stem in a whorled pattern. 
They are completely ~lexible, flannel-like, and three to four 
II inches long. The shape is gradually narrowed downward from 
I j a rounded tip and deep~y lobed. 
II The flowers occur early in June and July and by September, 
stalks of dry, brown floweres can be seen. They are a 
florescence of many small stalks of five flowers each in a 
I! 
I whorled pattern. 
' II The odor from the crushed leaves of Dusty !-!iller is quite 
j pleasant and smells like chrysanthemum leaves. 
1 Dusty Miller is rarely found any further south than New 
11 Jersey. It was introduced to this country from northern Asia 
1 and is found in cultivated forms in gardens. 
I 
3. Beach Heather--Hudsonia tomentosa 
The Beach Heather or W'oolly Hudsonia is another 11 fuz zy" 
ll II beach plant. 
I matted perennal. 
This is a diffusely branched, low-tufted, almost 
The branches are stout, woody, and ascending 
to a height of three to eight inches. 
The leaves are extremely small and scale like, about one 
11 tenth of an i nch long. The overlap one another and are pressed 
,
1 
up closely against the stem. The leaves are downy with tiny 
matted hairs. 
li The flowers appear in May and June and are a bright yellow 
in color. They are tiny flowers, one quarter of an inch broad, 
and are crowded on the stem toward the top. The flowers are 
attached directly to the stem and develop into small, smooth, 
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oval capsule fruit. 
Beach Heather is found along the North Atlantic Coast and 
as far southward as Vr rginia . 
h 4. Coast Jointweed--Polygonella articulata 
On the sandy beaches from Maine to Florida, one can find 
I I this slender annual. Jointweed is a jointed, wiry, erect 
plant about four inches to one foot in height. The stems are 
" I 
extremely slender, often much branched and diffusely spread-
The l eaves a.r e linear with edges rolled back from the 
margins. They are ·quite small reaching a length of only one 
, third to one and one half inches. The name , Jointweed, is 
derived,from the peculiar junction of the~aves to the stem. 
, They are jointed by means of a legging-like structure or 
tubular stipule. 
The Jointweed flowers are very small, occurring at the 
terminal portions of the larger stems. The tiny flowers are 
' wither rose-colored or white. 
-r 5. Beach Grass--Ammophila arenaria 
" 11Ammophila 11 means to love the sand and Beach Grass must, 
11 for it is found all along the Atlantic Coast on sandy beaches 
where is serves an important function as a sand-binder. 
The rootstocks of Beach Grass are firm running roots 
shallow in the sand. They are sheathed in dried blades of 
grass and have some fine, fuzzy secondary roots. 
The stem or culm is stout , twenty to thirty inches tall, 
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and branches close to the base. The leaves are long and rolled 
inward. The end of the leaf is sh~rp, usually dry, and pointed. 
,1 When you touch the leaves, you will see that they are rough 
and ridged on the outer surface and smooth and indented on the 
inner surface. 
The panicle or florescence (grasses do have flowers) is 
loose, irregular, compounded of many florets, and reaches a 
length of four to sixteen inches. In August and September, 
'I when the panicle is dry it feels very smooth if you rub your 
, fingers upward on it and very sharp and prickly when you rub 
,I do·wnward against the little spikelets. The panicle is covered 
with a yellow pollen which smells like corn tassels. If you 
pull out the stakl on which the flowers grew and bite the 
sweet, tender end which was ensheathed at the base, you will 
II 
see that it tastes like sweet corn. The shape of the panicle 
is round and stout. 
These five hardy plants make up the most common of the 
sparce vegetation of the beach. However, there can be found 
also remains of vegetation and animal life cast up out of 
the sea. Let us now investigate the highest margin of the 
beach, the point reached only by storm seas. 
Here we can find what is known as a windrow. The word 
windrow principally belongs to the farmer who uses it to 
describe a row of hay raked up to dry before being pitched 
, into haystacks. At the shore, we use the same word to 
describe the wind-swept line of wrack at the upper margin of 
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the beach. 
· 6. Windrow of Wried Eel Grass--Zostera marina 
1vhen 1-re lTere investigating the edge of the sea, we found 
Eel Grass growing in the shallow water or saw fragments of 
' fresh Eel Grass floating on the water. Here on the beach vre 
once again find this grass wrack , but now it appears very 
much different<; .. 
The grass is completely dried; its green color has changed 
to black, as most sea plants do due to the presence of iodine. 
In its dried form the grass now feels like long, thin,_ twisted 
wood curls. They are as light as paper streamers throrm at 
' weddings and Birthday parties. In the tangle of dried Zostera, 
you may find shells and fragments of marine algae. The algae 
wi ll be hard and sharp now that the gelatine materials have 
dried out. This is the breeding place of countless biting 
flies. 
7. Skate Egg Case--Egg Case of Raja erinacea 
:1 It is not at all uncommon to find a skate egg case among 
the windrows. The skate is a fi s_ of the Atlantic waters and 
1 if found from the shore line to depths of 300 feet. It is a 
'I bottom feeder, living mainly on Crustacean animals such as the 
1 crab. 
The skate has a pe c~liar egg case wh~ch is rectangular 
in sh~;.:pe about one and a half by three i nches. At each corner 
• of the case are little projections or horns. The case is 
' black, quite smooth but possibly dented, and is made of a 
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hard, brittle material . 
Skates lay eggs in these containers nearly all year round . 
The eggs hatch in five to six months , depending on the temper-
! ature of the water. The empty cases then are washed ashore 
• and because they are hollow and light are carried by the wind 
to the beach. 
Probably the most fas cinating and varied objects . one can 
find on the beach are bits of driftwood . High up in the beach 
region is the best place to find these pieces of wood seasoned 
by the salt water and bleached to a soft greyish-white by the 
sun . One does not need· to be told of the many and varied uses 
to which driftwood can be put; from lamps and picture frames 
to jewelry and wooden figurines . Driftwood has long been the 
treasure of the beachcomber . 
II However, there is something that perhaps you have never 
noticed before about driftwood ; the evidence of an invasion 
by a form of animal life . 
II 8 . Holes of Shipworms i n Driftwood--Holes of Teredo navalis 
The Shipworm or Teredo is really not a worm at all , but 
1 rather is one of the few destructive forms of-bivalve mollusks . 
•
1 
These animals have a greatly reduced shell and enter the wood 
1n their larval form. As they grow they make circular , twist-
ing burrows with their shell. Their bodies are long and 
extend far beyond their shells, thus giving them the common 
name of worm. 
Before the days of steel- hulled ships, Teredo presented 
-= 
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a great problem to the shipping industry and the hulls of 
vessels had to be sheathed with copper to keep the larval 
bivalves out. Even today they destroy wharf pilings although 
1 they are chemically treated to discourage the worm- like 
creatures from entering the wood. 
Pick up a few pieces of driftwood and see if you can ind 
some tubular holes made by the Shmpworm. 
What else can you find in this area of the beach? One 
would truly have to become a beachcomber to discover more. 
I The area is sparce in terms of seashore life yet fascinating 
because of the unexpected treasure that can be found here. 
A lobster float snapped free during a storm, a cork float 
from a fishing net, or perhaps a bottle worn smooth by the 
tumbling ~f the sand •••• but sparce in terms of living things. 
Let us cross over the windrows marking the highest pmint 
of the beach and investigate briefly the sand dunes. Sand 
dunes are hills of sand piled up by the shifting winds. They 
are not as permanent as hills of rock or soil, but are 
changing constantly from year to year as the strong winds and 
storm waves erode and rebuild them . 
The dunes are usually flat on one side facing the beach 
I and offer a steep face to climb. The alternate with hollows 
or valleys. 
Here in the dunes we find certain forms of vegetation , 
but primari ly the dmnes are held in place and bow1d by thick 
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1 matted roots of Ammophila or Beach Grass . The crest of the 
dune and much of its sur face will be covered by the same 
' grass which is found spottily on the beach. I 
" 1 9. Seaside Pea--Lathyrus maritlmus 
The Seaside Pea or Beach Pea is a perennial plant with 
smooth, white roots running shallow in the sand. The roots 
are very moist when pulled from the snnd, and you will find 
little bvEps, called nodules, from which runners are extended. 
The roots are very long and strong and serve, as the grass 
does, to bind the sand. 
II The general appearance of the plant is low, rambling, and 
scraggly. The stems are smooth and angular, almost squared. 
' They branch out at angles tn an alternate pattern, that is, 
one to the left and one above it to the right, etc •• 
The leaves are compound or made up of several leaflets. 
There are ten, oval or oblong leaflets about one to two inches 
long in each compound leaf. The leaflet is thin and rubbery 
I 
I 
1 
with a smooth edge and one prominent vein running ·through the 
I' center. The ends of the compound leaves terminate in a slender, 
!1 twining tendril branched into three forks. Each of the leaflets 
are attached directly to the stem and arranged opposite another 
leaflet, making five pairs in each leaf. 
The Beach Pea blooms from May to August with a delicate 
purple flower which, like the leaves, is compound. Each of 
the ten florets are about three quarters of an inch long and 
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are arranged on a stalk three to four inches long following 
the same pattern as seen in the leaves. 
The flowers develop into a fruit which is the typical 
pea pod. It is one to three inches long and about one half 
an inch wide. The pod is slightly fuzzy. 
The crushed leaves of this plant smell bitter and earthy, 
yet are slightly remeniscent of the odor of the garden pea pod . 
This species is found as far south as New Jersey; further 
south Lathyrus myrtifolius is the prominent species. In this 
plant, called the Myrtle-leaved Marsh Pea, the leaflets are 
spread farther apart and only number five or six . The tendrils 
are more numerous, five or six, and much longer. The pod is 
more narrow and does not exceed one ~arter of an inch in 
width. 
10. Beach Clotbur--Xanthilxm echinatum 
The Beach Clotbur is a coarse, rough, annual herb of the 
' seashores. It has rough, purplish or blotched stems which 
1
1 
reach a height of one to two feet. The leaves are broad, 
11 
tough, coarse , and very rough. They are shaped somewhat like 
11 a maple leaf, yet with less prominent lobes or teeth. 
11 The flowers are very small and clustered as discs. Some 
are located at the ends of the stems, the others in the angle 
between the leaves and the stem. The flowers appear in July 
and August and form ripe burs in September and October. The 
burs are the outstanding characteristic of the plant and if 
have a pet dog with you at the seashore, you are already 
--
--
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-- ---
p.Bg. 
, familiar with these plant pests. 
The bur is a prickly fruit, one inch long and one half 
inch thick, covered with hooked prickles and a reddish hairy 
material. The top of the bur has two curved hooklike beaks 
which entangle themselves with a dog's coat or in your Olin 
clothing . The burs contain seeds and this catching onto 
1 passing objects is a means of spreading the seeds far and wide. 
The Beach Clmtbur is a poisonous plant causing severe 
1 vomiting and spasms. Milk is the best antedate for the 
poison. It is hard to believe that anyone would even be 
tempted to eat such a prickly fruitl 
Animal life is sparce in the sand dunes and the animals 
are well adapted to the special features of their habitat. 
Consequently, they are difficult to find and to study . The 
pale Wolf Spider, for instance, sits patiently inside its 
burrow in the sand, ready to pounce on unwary insects that 
pass by , and ready to hide from danger. The color of the 
·I spider blends with its environment and rather than spinning a 
web to catch its prey, it simply uses speed and remarkable 
II 
strength. The Seaside Locust, Trimerotropia maritima , is 
· another dune-dweller that blends with the sand. · It feeds on 
the dune grass and other vegetation in the area. You have no 
doubt heard or felt them whisk by your legs while you were 
standing in the tall Beach Grass. 
These are most of the common species found in the unstable 
environment of the sand dunes. This, like the beach, is an 
---=---=-= - - --
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area sparcely populated with seashore life. 
Raccoons seem unlikely inhabitants of the barren dunes, 
I . 
but there seems ~o be sufficient food to maintain their 
population and also that of skunks! Now that I have said that, 
may I invite you to move on to another area and investigate 
the Salt Marsh. 
ORDER OF SPECIES DISCUSSED IN VOLUME IV-- Chapter 7. 
1. Ame r ican Sea Rocket--Cakile edentula ••••••••••••••• page 80. 
2. Dusty Miller--Artemisia Stelleriana •••••••••••••••• page 81. 
I. 
3. Beach Heather--Hudsonia tomentosa •••••••••••••••••• page 82. 
4. Coast Jointweed--Polygonella articulata •••••••••••• page 83. 
1 5. Beach Grass--Ammophila arenaria •••••••••••••••••••• page 83. 
6. Windrow of Dried Eel Grass--Zostera marina ••••••••• page 85. 
7. Skate Egg Case--Egg Case of Raja erinacea •••••••••• page 85. 
8. Holes of Shipworms in Driftwood--Teredo navalis •••• page 86. 
9. Seaside Pea--Lathyrus maritima (~. myrtifolius) •••• page 88. 
10. Beach Clotbur--Xanthium echinatum ••••••••••••••••• page 89. 
Chapter 8. The Salt Marsh 
A salt marsh is a low, flat land subject to overflow by 
salt water. Sometimes is is referred to as salt flats, salt 
meadow, or bog. Regardless of the name, it is an area which 
is difficult to investigate because of the softness of the 
g~ound, the preponderance of mosquitoes, and the dense vege-
tation. You will probably prefer to work only at the edge of 
a salt marsh rather than from some site in the midst of one. 
The most prominent vegetation of the salt marsh are the 
grasses, There are many different types ~f grasses, but we 
shall identify just three of the more common types. 
1 • £1arsh Grass--Spartina patens 
Marsh Grass is a coarse perennial of the salt marshes. 
The roots of the grass are long and slender. The culms or 
stems are slender and very wiry, reaching a height of one to 
11 two and a half feet. The stems are overlapped with sheaths 
of leaves. 
11 The leaves, four to fourteen inches long, are tough and 
slightly rolled in. They spread out in a fan shape from the 
base. 
The panicle or flower stalk is one to two inches long 
bearing many flattened spikelets. They are smooth and have a 
strong rancid odor when in bloom from July to August. 
2. Reed Grass--Phragmites communis 
Reed Grass grows in a hedge-like growth along the edge of 
ditches. It is a tall reedlike perennial. The culms are 
stout and leafy and may reach heights from four to twelve 
feet. Reed Grass grows from long, creeping rootstocks and 
, since it rarely develops any seeds, these rootstocks are the 
' main method of spreading. 
The leaves are flat and smooth with overlapping sheaths. 
They vary from six to twenty four inches in length and one 
half to two inches in width. The panicle is six to sixteen 
inches in length, a deep yellow color, and rather densely 
flowered. The flowers at the base of the panicle are longest 
and all of the flowers have long silky hairs giving the entire 
panicle a soft bushiness. 
3. Narrow-leaved Cat-tail--Typha angustifolia 
The Cat-tail is a marsh or aquatic plant, usually found 
growing in thick colonies, from creeping perennail rootstocks 
I 
, provided with fibrous roots. The stems are smooth, stout, 
round, and grow three to five feet tall. 
The leaves are numerous, linear, flat, swordlike, and 
,. 
sheath the stem at the base. They are stiffly separate but 
on the same plant. These narrow leaves are one sixth to half 
an inch in width . 
The ''cat-tail 11 or slender spike by which the plant is 
known is actually the flower of the plant. It is thr ee to six 
· inches long, cylindrical with a diameter of one half inch, and 
'' supported on the terminal end of a smooth stem, The cat-tails 
'I appear in June and July and ripen in August and September. 
When ripe, the upper end of the cat-tail seems to disintegrate 
and break up into a soft fuzzy material. The texture of the 
·I cat-tail is similar to a hard velvet. 
The brackish nature of the salt marsh limits the animal 
population that can live here. However, one of the most 
1 interesting of the seashore creatures is found in abundance 
in the marshes , living at the base of the many grasses. 
• 4. Fiddler Crab--~ pugnax 
The Fiddler Crab is a burrowing crab found in salt marshes 
as far novth as Massachusetts. This little creature digs 
1 burrows as much as three feet long in among the rootstocks 
of the marsh grasses . It is a small, white animal, about one 
inch square considermng only the carapace. 
They are named Fiddler Crab because the male of the species 
has one chela or claw greatly enlarged and holds this up 
horizontally in front of his body, in much the samq manner 
that a violinist holds his musical instrument . The female is 
not !musically inclined 11 , for both the chelae are the aame 
II 
, size! Actually, these large claws of the makes are used in 
holding during the mating process . 
Both the male and the female Fiddler Crab have a peculiar 
sidewards walk , so when you try to catch one, remember that 
he will run to the side. 
Not all of the begetation of the salt marsh can be 
described as grasses and reeds. Let us look now at three 
IJ 
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I 
common plants of the salt marsh, each with its own peculiar 
identifying characteristic. 
5. Salt Marsh Fleabane--Pluchea camphorata 
Why do you suppose a plant would ever be named Fleabane? 
This plant was once considered to keep fleas away and quite 
possibly there is some truth to this notion, for the outstand-
ing characteristic of the plant is the mild odor of camphor 
which can be detected in the flowers. 
Salt Marsh Fleabane is a branching , annual herb. The stems 
are smooth or sometimes slightly fuzzy, stout and grooved, and 
reach a height of two to three feet. The leaves are oval, 
arranged in an alternate pattern along the stem, and notched 
or toothed along the edge. They range from three to eight 
inches long and one to three inches wide. 
~1 The flowers which appear in Aygust and early Fall are 
,, 
I 
purple and pinkish, abour one quarter of an inch in height, 
and are clustered in groups. The flowers feel papery and dry 
and, as mentioned, have a faint odor of camphor. 
6. Seaside Lavendar--Limonium carolinianum 
Seaside Lavendar is a rather fleshy, smooth plant with a 
characteristic root. The noot is thick, tapering, branched, 
and a very strong astringent. 
The leaves of the plant are all at the base . They are 
oval with the widest portion near the rounded tip. The edges 
of the leaves are smooth and the length varies from three to 
ten inches and the width from one half to one and one half 
inches . 
The flowers are borne on special stems called scapes six 
to eighteen inches above the ground. The scapes are branched 
and the tiny purple flowers form one sided-clusters along 
them . The Seasdde Lavendar is also known as Marsh Rosemary 
and Canker-root. 
7. Jointed Glasswort--Salicornia europaea 
Jointed Glasswort is a fleshy, smooth, ann~al plant, 
four to twenty inches high, usually erect and much branched. 
These fleshy branches are the outstanding characteristic by 
which you will recognize this plant. 
This is a saline plant which thrives in the salty soil of 
the marshes. The succulent, jointed stems are leafless. The 
branching pattern of the stem is opposite, that is, for 
each branch on the right hand side there is one opposite it 
on the left hand side. The branches are ascending and each 
of the joints are two to four times as long as thick. 
This peculiar flowering plant looks very much like a 
type of marine alga in its simple structure. Normally it is 
green in color, but in the Failil, the entire plant turns a 
brilliant red and lends a patch of color to the otherwise 
drab salt marsh. 
Perhaps one of the best-known of all the seashore plants 
might be interesting to examine now. This is the American 
Cranberry which is extensively cultivated in New England and 
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New Jersey for its fruit. 
We can not say that the Cranberry is a plant of the salt 
marsh , for it could not survive in such a saline environment . 
It is a perennial of boggy areas, primarily peatbogs of the 
Northern regions although it is found as far south as North 
Carolina . 
8. American Cranberry--Oxycoccus macroaarpus 
The American Cranberry is a bog plant with somewhat woody , 
slender, creeping, stems, rooting at the nodes . The branches 
I are five to ten inches ~ ong forming dense mats or thickly 
interwoven with moss and other vegetation of the bogs .• 
The leaves are arranged in an alternater pattern and are 
oval, blunt at both ends, and very thick . They are evergreen, 
one fourth to two thirds of an inch in length, with smooth 
' edges. They are smooth on the under surface and slightly 
1, rolled backwards at the margins . 
The root system , like the stems, is long and spreading . 
The flowers appear in May through July. They are tiny , pink 
I bells , arranged six on a branch. 
h 
The fruit of the Cranberry is oblong , deep red , juicy, 
' and very sour. It contains many seeds and is about one third 
' to three f ourths of an inch long . 
Berries of the Cranberry are extremely sour, but it is 
interesting to know that in cooking a teaspoonful of salt 
may equal a cupful of sugar in counteracting sournessl 
Cranberries are highly valuable in making cranberry pie , 
jellies, jams, beverages, and in making cranberry sauce, a 
Thanksgiving essential. 
Cranberries are also known as sourberry, moss melon~ , 
crowberry, and moorberry. 
The Cranberry is a slightly woody plant; the thicket is 
full of many interesting woody plants. Will you accept my 
final invitation to investigate the one remaining area of 
the seashore, the seaside thicket? 
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Chapter 9. The Thicket 
As one moves inland from the sea, there is a point at 
which the vegetation changes from herbaceous, green-stemmed 
plants to woody plants and shrubs . There is something very 
special about a seaside thicket, low at the seaward edge and 
sloping gradually to a height of about fifteen feet landward. 
Perhaps it is the birds' songs which fill the thicket, perhaps 
it is the smell of the soft air combined with the scent of 
pine needles •••• but no. These can be heard and smelled in 
any thicket. The particular charm of the seas ide thicket is 
its miniature aspect. The whole woodland has been pruned and 
sculptured by the salt s pray. 
Let us begin at the low, seaward edge of the thicket and 
progress through the vegetation from the low ground cover, 
Virginia Creeper , to the pine and cedars of the shore. 
1. Virginia Creeper--Parthenocissus quinguefolia 
The Virginia Creeper is a woody vine which climbs and 
' stretches out to a length of twenty feet. At t he ends of 
five to eight branching tendrils are adhesive discs that grow 
, firmly to foreign objects in the thicket. 
The leaves are compound, made up, as the name quinquefolia 
implies, of five leaflets. The leaflets are up to six inches 
long and originate from a common point at the end of a long 
petiole or leaf stalk. The leaflets are smmoth and waxy and 
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the edges are coarsely toothed. 
The flowers are inconspicuous. They are borne in an open 
cluste r which by Fall has developed into small , blue berries 
with bright red stems. In the Fall the leaves also turn a 
beautiful scarlet. The berries are eaten by chipmunks, deer, 
grouse, and pheasant as well as other animals of the seaside 
thicket. 
2. Bayberry--Myrica carolinensis 
Bayberry or Wax Myrtle is a low, sprawling shrub, forming 
a dense , stiff thicket-like growth. The leaves are oval , 
rounded at the ends, and have a smooth margin. The most 
outstanding characteristic of the leaves, however, is not their 
shape or size but rather that they have a pleasant , fragrant 
odor. 
The flowers appear in catkins before or with the leaves 
and the bayberries mature from them. The berries are in 
clusters and are uovered with a pale blue, aromatic wax. The 
berries are small , just over one twelfth of an inch in diameter. 
The wax from the berries is used in making candles that 
burn with a most pleasing fragrance. The wax is removed by 
boiling the berries and floating off the melted wax . 
In addition to yielding wax f0r~eandles, the Bayberry 
is popular as an or.namental, since the attractive clumps of 
berries persist after the shrub has been picked. They are 
sold in florist shops for use as interior decorations through-
out the winter , but like all of nature's beauties, it is at 
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its best in the native s e t ting of the thicket. 
3. Beach Plum--Prunus maritimus 
The Beach Plum is a low and straggling shrub , ranging in 
height from one to five feet . The leaves are oval with a 
finely notched edge, like a tiny saw blade . The under surface 
' 
of the leaf is softly fuzzy , the upper surface is smooth and 
waxy . 
The fruit , beach plums , are globular in shape , about 
one half inch in diameter. ~Then ripe , they are a purple or 
crimson color so that they resemble a cherry. Within there 
is a very hard pit or stone which is rounded with a slight 
groove on on~ side. 
The Beach Pl um is used in the making of a very fine , 
clear j elly. The Beach Plum, however , has not been cultivated 
to any great degree because of the l arge pit and small amount 
of flesh. In flavor , the Beach Plum is similar to the Bing 
Cherry yet a little more tart than the cherry. If the Beach 
Plum is not ripe it will be extremely sour , so make certain 
that you have a plump, soft one before you take a taste ! 
1 4. American Holly--~ opaca 
The American Holly, the tree so popular for its leaves 
and fruit at Christmas time , is highly resistant to salt 
spray and thus it is found growing along the coast from 
Massachusetts to Florida. 
The leaves of the Holly are evergreen, thus their popular-
ity in December, and dark green in color. They are about 
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four inches long and one and one half inches wide , with sharp 
spine tipped scallops. Be very careful as you reach for 
Holly branches. The texture of the leaves is waxy and the 
consistency is leathery. 
The branches are short and slender. The new branches are 
stout and during the first year, are covered with a soft, 
brown fuzz . The bark is grey, rough, and about one half inch 
thick. 
The fruit which forms from the greenish-white flowers is 
fle shy , spherical , and bright red. The berries are about 
one quarter inch in diameter. 
The American Holly grows slowly and in the seasdde thicket 
may reach a height of eighteen feet. In other areas, ity may 
be twice that height. So popular is the Holly as a Christmas 
decoration, that unless the trees are protected, there is a 
possiblilty that they will become despoiled. Do not pick 
any of the Holly that you find, but leave it in its natural 
habitat. Do not eat any of the berries of the Holly, for they 
are reported to be poisonous. 
5. Black Cherry--Prunus serotina 
Related to the Beach Plum, the Black Cherry is a common 
tree of the seaside thicker . The bark of the ~runk id dark 
and peels off in squarish flakes . The inner bark is aromatic. 
The twigs also have a bitter aromatic bark. 
The leaves af the Black Cherry are arranged in an alternate 
patten1 and reach a length of up to s ix inches. The leaves 
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are oblong and tapered to a point. The upper surface is 
shining and smooth; the edges are serrated with sharp very 
fine notches. 
The flowers of early Spring develop into a drooping 
cluster of fruit by early Fall. The fruit is globular, black, 
thin-skinned, and about one half inch through. The fresh 
fruit can be eaten raw, cooked, or make into jellies and 
preserved . It has a slightly bitter taste, but with a pleasant 
1 vinous flavor. 
Jl 
The wood of the Elaclc Cherry is hard and a beautiful 
reddish-brown . It is very valuable in cabinet making, as it 
is strong and capable of taking a beautiful polish. 
6. Red Cedar--JuniFerus virginiana 
In the seaside thicker , the Red Cedar usually appears as 
I 
1 a shrub or small pyramid- shpaed tree. The bark is s.hreddy. 
I 
, The leaves are minute and scale-like. The branchlets of Red 
,1 Cedar are four-sided t;ather than flattened. 
The cones of the Red Cedar look like berries. They are 
globose, about one quarter inch in diameter, and a dark blue 
' i n color. They are more or less smooth. 
The bark, as mentioned, is shreddy . It is one eighth 
to one quarter of an inch thick and is fibrous , It can be 
separated into long narrow fringed scales and peeled off. 
Generally the bark is a light reddish-brown, but is often 
ashy grey on exposed surfaces . 
The wood of the Red Cedar is aromatic and is used in 
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making cedar chests and lining closets to prevent moth 
attacks. Fence posts make of cedar are very durable. Oil 
from the leaves is used in making perfumes and in arts. 
Even teas and medicines are made from the fruits. 
7. Pitch Pine--Pinus rigida 
Frequently found along the coast of salt waters is the 
Pitch Pine. The needles of this pine are about three and a 
half inches long and are bundles in three's. They are stiff 
and twisted, standing out at nearly right angles to the 
branch. 
The oones of the Pitch Pine are egg-shaped, about two to 
three inches long. They are attached directly to the branch 
and often persist for several years without falling off. 
The cone scales are fairly thin and each is armed with a 
sharp rigid prickle on the upper surface. 
The bark is very scaly, cracked with i t~egular fissures 
about one half inch deep. The wood of the Pitch Pine is of 
little value other than as firewood, for making charcoai , and 
in lumber for coa~se construction. 
8. Scrub Pine--Pinus virginiana 
Another species of pine common to the shore area and 
its poor sandy s oil is the Scrub Pine. The needles of this 
pine are attanged in bundles of two's and are about two 
inches long. They are quite stour, and like the Pitch Pin e, 
are twisted. The cones of this species are about two inches 
long and persist for several years; they have prickles on 
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the upper surface of each cone scale. The bark, however, of 
the Scrub Pine is thin and smooth and only when the tree is 
quite old does it become scaly. This pine can live in the 
poorest, dry soils where other trees could not survive. 
Often in the same area with the Scrub Pine, you will find 
I the Scrub Oak, Quercus ilicifolia, and the Gray Birch, Betula 
populifolia . These three species forma a very monotonous 
type, covering large areas of the seaside thicket . Yet can 
anything really be considered monotonous here in the great 
fascinating world of nature at the seashore? Are any two 
trees ever the same exactly? Do any two crabs follow the 
exact same behavior? How identical are two shells of the 
, same species? Nature allows for individuality in even the 
lowest of her creatures and it is exactly for this reason 
' that you will never lose your fascination for the seashore 
and life to be found there. 
You have seen some of the seashore life now and you can 
see it again, and again, and again, yet never tire of the 
limitless structure and organization of life . 
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CHAPTER V. 
SUMMARY 
The purpose of this thesis was to develop a field book 
of seashore life for independent usage by teenage blind 
students, a field book which would be educatio:t;tal, enriching, 
and capable of aiding the student to be independent in his 
exploration of the vrorld of nature about him. 
No specific conclusions can be drawn as to whet~er or not 
this field book meets all of these criteria set for it, since 
it has not as yet been put into braille and used by blind 
students . 
I ts value, therefore, is presently limited and will be 
so until it has been tested by actual students. In the 
development of the text, suggestions were made by blind 
students and it has been read to fifty four students at 
Perkins School for the Blind . Their reaction was favorable 
in that they were definitely interested and could identify 
s pecies , in a laboratory environment , as they vrere described. 
It is to be noted that , although the text was originally 
written with teenage bli nd students in mind , the field book 
could we~l be used by any blind adult or teenage student who 
was interested in investigating the area of the seashore. 
In conclusion, it is obvious that there is still a very 
great need for many mor field books written especially for 
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the blind in other areas. No t all blind persons are 
interested in the seashore, nor is the shore accessible to 
all blind persons. It would be desirable that further study 
be done in other areas to meet the needs of more people. 
It is suggested that a similar text be developed to cover 
the mountains, lake areas , and the farmlands of the United 
States. 
It is also suggested that a text could be developed at 
another level of vocabulary and comprehension to serve a 
younger school-aged child who equally deserves and needs an 
opportunity to explore the world about him. 
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